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WELL  PROVED 


by  long  service 


This  LaBour  Chemical  pump  is  a 
horizontal  self-priming  type  which 
has  been  in  continuous  operation  for 
many  years  in  a  chemical  plant. 
LaBour  specialize  in  the  manufac¬ 
ture  of  pumps  of  all  types  for  the 
handling  of  corrosive  and  abrasive 
liquors,  their  simple  design  and 
use  of  specially  selected  metals  is 
a  guarantee  of  their  unfailing 
reliability. 


Send  for  full  details 


and  specifications. 


eA 


.  ^  K 


LbBOUk  pomps 


.,B0UR  pump  CO  LTD 


BRITISH 


tel  MORTH  6601-4 
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PROBLEM 


preventing 
corrosion  at 


a  refinery 


The  modern  oil  refinery,  with  its  attendant  large- 
scale  chemical  production,  raises  many  problems 
of  protection  against  corrosion.  To  atmospheric 
corrosion  are  added  the  destructive  effect  of 
moisture,  sulphuric  acid,  olefines,  caustic  and 
other  materials. 


THE  ANSWER: 

a  paint  that  lasts  for  years 


At  Pernis  refinery  near  Rotterdam,  as  at  other  Shell 
refineries,  the  answer  has  been  found  in  a  paint  of 
exceptional  protective  power.  The  caustic  vessels 
illustrated  are  only  a  small  part  of  the  complex 
installation  at  Pernis,  now  protected  by  paint  based 
on  Epikote  Resins  —  the  epoxy  resins  developed  by 
Shell.  These  resins  possess  exceptional  resistance  to 
chemicals  as  well  as  superior  adhesion,  toughness 
and  flexibility  and  are  able  to  withstand  conditions 
which  would  destroy  ordinary  coatings  in  a  matter 
of  weeks. 

Ask  your  usual  paint  supplier  about  Epikote  Resins. 
The  more  severe  the  conditions,  the  more  effective  and 
cost-saving  is  the  protection  they  offer 


THE  NEW  POWER  IN  PAINT 


SHELL  CHEMICAL  COMPANY  LIMITED. 
Divisional  Offices  : 

London:  Norman  House,  Strand,  W.C.2.  Tel.  TEMpIc  Bar  4155. 
.Manchester:  144-6.  Deansgate.  Tel.  Deansgate  6451. 

Hcitast:  35-37,  Boyne  Square.  Tel.  Belfast  26094. 


Birmingham:  14-20.  Corporation  Street,  2.  Tel.  .Midland  6954-8. 
Glasgow:  12,  St.  Vincent  Street.  C.2.  Tel.  Glasgow  Central  9561. 
Dublin:  53,  Middle  Abbey  Street.  Tel.  Dublin  45775. 


"EPIKOTE  "Isa  Registered  Trade  Mark. 
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COPPEE 

WET  PURIFICATION  PLANT 


FOR  THE  REMOVAL 
AND  RECOVERY  OF 
SULPHUR  FROM 
COAL  CAS 


Non  THtSt  ADVANTAaS 


1  The  plant  is  simple  in  operation. 

2  Running  costs  are  low. 

3  The  space  required  is  small  and 
the  plant  can  be  fitted  into  very 
restricted  sites. 

4  No  special  chemicals  are  required 

5  The  plant  does  net  add  to  existing 
effluent  problems. 

6  Acid  required  for  sulphate  making 
can  be  produced  on  the  site. 

7  On  Steel  Works  where  crude  gas 
is  used  in  smelting  and  reheating 
processes,  considerable  benefits 
are  to  be  derived  from  the 
substantial  reduction  in  the  sul¬ 
phur  content  of  gas. 

8  Except  where  thesulphur  content 
of  the  gas  is  very  low,  it  is 
normally  possible  to  produce 
sufficient  acid  to  meet  require¬ 
ments  for  sulphate  manufacture, 
and  at  the  same  time  the  acid  is 
produced  at  a  very  cheap  rate. 


Furthor  dotallz  upon  roquest 


THE  COPPEE  COMPANY  (Great  Britain)  LTD. 

COPPEE  HOUSE,  140  PICCADILLY.  LONDON,  W.l 

Telephone :  LEGation  6801  Telegrams :  EVCOPPEE.  NORPHONE,  LONDON 

GLASGOW:  136  RENFIELD  STREET,  C.2  NEWCASTLE-ON-TYNE  :  MANSION  HOUSE  CHAMBERS.  THE  CLOSE 


THE  REAL  COST  OF  SULPHUR 


When  comparing  over-oil  sulphur 
costs,  ore  you  giving  full  account  to 
low  shipping  rotes,  consistent 
quality,  efficient  in-plant  use,  and 
dependable  supply? 
In  each  of  these  areas,  Freeport  con 
help  you  secure  the  greatest  economy. 


Freeport  offers:  competitive  prices  •  the 
newest  and  fastest  loading  facilities  • 
expert  shipping  assistance  •  constant 
quality  controls  •  skilled  technical  aid 
in  the  handling,  storage  and  use 
of  sulphur  •  vast  proven  reserves 
•  multiplicity  of  mines. 


^  4anc!  STREST  •  NtW  YORK  17.  N.  ¥ 


€OMI»AIIIV  . 


/\r1 


Protect  your  Pyrites  or  Sulphur  Grind¬ 
ing  Plant  from  the  ever-present  risk  of  a 
Dust  Explosion  by  installing  a  Graviner 
Explosion  Protection  System.  Your 
Bucket  Elevator  or  Pneumatic  Transfer 
Equipment  can  be  similarly  safeguarded 


Write  or  ’phone  today  for  our  brochure 
“  Explosion  Protection  and  Suppression  ” 
and  let  us  know  if  you  have  any 
Dust  or  Gaseous  danger  problem. 

Our  experienced  Staff  of 
Engineers  are  at  your  service. 

INDUSTRIAL  EXPLOSION 
PROTECTION  &  SUPRESSION 


graviner 


MANUFACTURING  COMPANY  LTD. 

29  St.  James's  Street,  London,  S.W.I  Tel.  WHItehall  6478'9 
Fareham  Road,  Gosport,  Hants  Telephone:  Gosport  89I75'7 


Snle  3lJ  lani 

EXCLlSiVE  SEM.LEKS  OF 
Cttl  OE  MTALiXX  SFLM^HlIt 


HEAD  OFFICE 

ROME  -  Via  Nerva  2 
Tel.  484444-45-46 
Telegraphic  Address 
ITALZOLFI  ROME 


Sole  distributors  for 
Ursited  Kingdom  and  Eire 

JOSEPH  WEIL  &  SON,  LTD., 
Friars  House, 

39-41  New  Broad  Street, 
LONDON,  E.C.2. 


ANNOUNCEMENT 

GULF  SULPHUR 
CORPORATION 

NOW  producing  Mexican  Frasch  Process 
Sulphur  in  quantity. 

NOW  adequately  stock-piled  to  insure 
an  immediate  and  reliable  contin¬ 
uous  source  of  supply. 

NOW  ready  to  fill  your  requirements 
from  ample  dock  facilities  at  Puerto 
Mexico  for  world  wide  shipments. 


San  Jacinto  Building 
Houston,  Toxas,  U.S.A. 


WET  CONTACT  PLANTS 

for  sulphuric  acid  production 
from  hydrogen  sulphide 


Wet  contact  plants  are  an  efficient  and 
economical  means  of  producing  sulphuric  acid 
from  HoS  gas,  which  may  be  derived  from 
ammonium  sulphate  saturators  or  from  liquid 
purification  of  coal  gas. 

In  the  latest  Huntington  Heberlein  plants, 
maintenance  costs  are  reduced  by  using  acid- 
irrigated  towers  and  mist  precipitation  equip¬ 
ment  for  the  acid  condensation  in  place  of 
the  tubular  condensers  of  earlier  plants,  and 
capital  cost  is  reduced  by  replacing  the 


electro-precipitators  formerly  used  for  acid  mist 
precipitation  by  simple  mechanical  ceramic 
tube  filters.  These  features  are  incorporated  in 
the  plant  shown,  which  was  recently  built  at 
the  Birmingham  works  of  Brotherton  &  Co. 
Ltd.,  to  produce  10  to  12  tons  per  day  of 
78  per  cent  sulphuric  acid. 

In  suitable  cases  a  waste  heat  boiler  may  be 
used  as  a  gas  cooler  between  the  H>S  com¬ 
bustion  chamber  and  the  convertor. 

kv 


Wet  contact  sulphuric  ac 

Huntington,  Heberlein  &  Co  Ltd 


SIMON  HOUSE,  2a-29  DOVER  STREET.  LONDON.  W.l.  THi  Hyd:  Park  SI9I.  Telex:  2-3165.  Crans:  InaoTatioa.  Wesphoae  Loadoa  Telex 
Simon-Carves  (Africa)  (Pty)  Ltd :  Johannesburg  Simon-Carves  (Australia)  Pty  Ltd :  Botany,  N.S.W. 
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(SuhsiiUary  of  Electric  Bond  and  Share 
Company.  New  York). 

BUSH  HOUSE  •  ALDWYCH  •  LONDON,  W.C.2. 


We  specialise  in  the  entire  planning, 
design,  procurement  and  erection  of 
chemical  plant  for : 


CHEMICAL  CONSTRUCTION 

(Great  Britain)  LTD. 


•  AMMONIA  SYNTHESIS 

•  NITRIC  ACID 

^  •  AMMONIUM  NITRATE 

•  SULPHURIC  ACID 

•  AMMONIUM  SULPHATE 


In  these  activities  the  Company 
operates  in  close  collaboration  with 
it’s  American  Associates  —  Chemical 
Construction  Corporation,  New  York, 
and  the  resources  of  the  two 
organisations  are  always  at  the  service 
of  the  chemical  industry. 


Review 


World  prices  of  brimstone,  in  terms  of 
U.S.  and  Mexican  supplies,  have  not  recovered 
stability  since  the  S3  reduction  initiated  by 
United  States  producers  in  September,  and  are 
now  S21.5()-S25  per  ton  f.o.b.  Gulf,  depending 
on  quality  and  source  of  supply.  Continued 
availability  of  shipping  at  low  freights  is 
resulting  in  exceptionally  low  delivery  costs, 
in  the  case  of  European  consumers  nearly  one- 
third  below  the  levels  of  one  year  ago.  Pyrites 
prices,  too,  have  been  reduced  following  the 
initiative  of  the  Spanish  and  Portuguese 
prcxiucers,  and  prices  charged  by  European 
mines  for  delivery  after  1st  January  range  from 
72s.  6d.-82s.  6d.  per  metric  ton  f.o.b. 

W(»rld  supplies  of  brimstone  are  ample, 
and  stocks  in  1957  are  estimated  to  have 
increased  one-half  million  to  5^  million  tons. 
The  competitive  position  of  pyrites  has 
improved,  but  heavy  consumers’  sttKks,  and 
slackening  demand  is  expected  to  prevent  mine 
capacities  being  fully  exploited.  The  further 
additions  to  sulphur  dome  production  capacity 
in  Mexico  and  major  new  dome  projects  in 
the  United  States  are  weakening  the  statistical 
position.  The  main  cause  of  this  weakness, 
however,  is  the  expansion  of  sulphur  recovery 
facilities  and  the  expected  pressure  of  large- 
scale  brimstone  supplies  from  Canada  and 
France  after  1960. 

The  Sulphur  Industry  of  Canada  looks 
back  on  1956  as  a  year  of  notable  achieve¬ 
ment.  Production  of  sulphur  in  pyrites, 
by-product  acid  and  recovered  brimstone 
reached  all  but  800,000  short  tons,  22%  more 
than  in  1950,  to  make  Canada  the  seventh 
largest  .sulphur  producer  in  the  world.  The 
export  markets — U.S. A.,  U.K.  and  Western 
Europe — still  provided  the  major  stimulus  to 
pyrites  production,  but  the  twin  sulphuric 
acid  plant  project  initiated  by  Noranda  Mines 
Ltd.,  in  the  Blind  River  Uranium  field  then 
pointed  to  the  large  increase  in  domestic 
pyrites  use.  and  in  recent  weeks  this  has  begun 
to  make  itself  felt.  More  than  one-half  of 
all  domestic  sulphur  consumption  in  1956  of 
about  870,000  tons,  consisted  of  imported  brim¬ 
stone.  The  pulp  industry  is  the  largest  single 
consumer ;  next  was  sulphuric  acid  for  fertiliser 
manufacture,  whilst  the  acid  needs  of  metal¬ 


lurgical  industries,  notably  for  uranium  leach¬ 
ing,  were  growing  fast.  The  outstanding 
event  of  the  year,  however,  was  the  great  pro¬ 
gress  on  the  Trans-Canada  and  West  Coast 
Transmission  Pipe  Lines,  as  the  result  of  which 
new  brimstone  recovery  facilities  from  sour 
natural  gas  were  being  built  and  planned 
apace.  By  the  end  of  1958  some  800,000  tons 
brimstone  capacity  will  be  completed  or  under 
construction,  and  up  to  2\  times  more  pro¬ 
jected  for  1960.  Already  competitive  in  North 
Western  Canadian  and  U.S.A.  markets  and 
probably  the  Far  East  and  Australasia,  the 
impact  of  this  growing  volume  of  brimstone  on 
the  sulphur  industry  of  Eastern  Canada  and 
U.S.A.  and  on  all  world  supplies  will  become 
more  strongly  felt  when  as  the  result  of  lower 
rail  tariffs  their  economic  radius  moves  east¬ 
wards  from  Alberta. 

The  United  States  Sulphur  industry  in  the 
third  quarter  of  1957  prtxluced  1.575,220  tons 
Frasch  and  recovered  sulphur,  the  former 
one-fifth  below  the  record  level  of  the  third 
quarter  of  1956.  Imports  from  Mexico  at 
a  quarterly  rate  of  1 10,000  tons  and  of 
domestic  recovered  sulphur  supplies  curtailed 
apparent  sales  of  Frasch  sulphur  to  1,193.356 
tons,  \4\%  less  than  in  the  third  quarter  1956. 
The  effect  of  competition  was  also  apparent 
in  U.S.  exports,  which  were  100.000  tons  lower 
than  in  the  previous  year.  Lower  non-acid 
sulphur  usage  in  the  third  quarter,  mainly  due 
to  the  decline  in  paper,  pulp  and  viscose  rayon 
manufacture,  was  almost  balanced  by  greater 
sulphur  demand  for  sulphuric  acid  production. 
As  the  result  of  increased  use  in  the  fertiliser, 
titanium  pigments,  oil  and  uranium  industries, 
acid  output  rose  to  3.94  million  short  tons 
100%  H,SO,). 

The  results  of  the  United  States’  sulphur 
industry  in  1957  are  reviewed  by  Mr. 
Langboume  M.  Williams,  President  of  Freeport 
Sulphur  Company.  He  estimates  total  sulphur 
output  at  6.9  million  tons,  including  5.5  million 
tons  Frasch  sulphur,  whilst  United  States 
consumption  is  estimated  at  5.5  million  tons 
and  exports  at  1.55  million  tons.  The  price 
reduction  of  $3  initiated  by  Texas  Gulf 
Sulphur  in  September,  and  followed  by  all 
United  States  sulphur  producers,  is  attributed 
by  Mr.  Williams  to  general  competitive  condi- 
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lions,  in  particular  the  cheaper  offers  of 
Mexican  Frasch  sulphur. 

The  New  Dome  Developments  by  the 
Freeport  Sulphur  Company  at  Lake  Pelto  and 
at  Grand  Isle,  six  miles  off-shore  in  the  Gulf 
of  Mexico,  promise  to  be  important  on  account 
of  their  size,  whilst  new  engineering  and  pro¬ 
cessing  features  enhance  the  reputation  of  this, 
the  oldest  active  Frasch  sulphur  producer. 
Outstanding  and  unquestionably  determining 
the  economics  of  both  projects,  are  the  use 
of  salt-water  as  boiler  feed,  and  directional 
sulphur  well  drilling,  from  a  single  location. 
The  Grand  Isle  plant  is  to  be  built  on  a 
Y-shaped  steel  structure  one  mile  long,  55  feel 
above  the  ocean  level.  Both  domes,  the 
company  hopes,  will  be  low  cost  prcxlucers. 

The  Sulphur  Industry  of  Mexico  continues 
developing  vigorously.  In  the  third  quarter 
prcxiuction  totalled  245,(K)fl  tons  brimstone,  of 
which  about  96%  was  in  the  form  of  Frasch 
sulphur.  Prcxiuction  facilities  of  the  three 
active  prciducers.  Pan  American  Sulphur 
Company,  Gulf  Sulphur  Corporation  and 
Texas  Gulf  Sulphur  Company,  have  been 
expanded  in  recent  months,  and  the  level  cff 
prcxiuction  has  frequently  exceeded  an  annual 
rate  of  1.3  million  tons.  Texas  International 
Sulphur  Company  is  expected  to  start 
producing  in  the  course  of  this  year,  while 
under  an  agreement  in  respect  of  the  Sulphur 
Exploration  Company’s  concessions,  Freeport 
Sulphur  Company  is  now  engaging  on  a  major 
drilling  prc^gramme.  Exports  in  the  third 
quarter  totalled  233,(KK)  tons,  cff  which  live- 
sixth  were  shipped  by  Pan  American  Sulphur 
Company,  the  world’s  third  largest  brimstcme 
supplier,  and  the  balance  by  Gulf  Sulphur 
Corporation.  The  rapid  growth  of  domestic 
sulphur  using  industries,  notably  sulphuric 
acid,  points  to  the  expansicm  of  consumption 
from  the  present  annual  level  of  80,(KX)  tons 
brimstone  to  one-quarter  million  tons  by  1960. 

Sulphur  consumption  in  the  United 
Kingdom  during  the  third  quarter  totalled 
about  223,000  tons  commensurate  with  the 
higher  level  of  general  industrial  activity.  To 
meet  the  sulphuric  acid  demand  of  553,738 
tons  (1(X)%  H2SO4).  unusually  high  for  a 
summer  quarter,  prcxiuction  was  5^%  greater 
than  in  the  corresponding  pericxl  of  1956,  and 
totalled  545,828  tons  (1(X)%  H.SO,).  Greater 
“  acid  ”  sulphur  use  and  the  continued  high 


level  of  anhydrite  acid  manufacture  contrasted 
with  receding  pyrites  usage  and  lesser  by- 
prcxluct  acid  supplies  cau.sed  by  the  low  zinc 
prcxiuction.  Non-acid  sulphur  demand 
stagnated  on  account  of  the  difficulties  of  the 
viscose  rayon  industry.  The  competition  for 
a  greater  share  of  the  United  Kingdom 
markets  amongst  suppliers  of  brimstone  and 
pyrites  is  being  accentuated  by  the  expectations 
of  greater  availability  of  domestic  recovered 
sulphur. 

Messrs.  W.  &  H.  M.  Goulding,  of  Dublin, 
whose  fertiliser  manufacturing  activities  date 
back  over  one  hundred  years,  now  operate 
eight  plants  in  Northern  Ireland  and  the 
Republic  of  Eire.  In  the  prcxiuction  of 
sulphuric  acid,  which  takes  place  at  all  but  one 
of  their  plants,  some  35,000  tons  sulphur  in  the 
form  of  brimstone,  pyrites  and  spent  oxide  is 
used.  Under  the  present  development 
programme  the  number  of  plants  and  the  level 
of  activities  is  being  expanded  to  provide 
adequate  supplies  of  fertilisers  especially  suited 
to  meet  the  requirements  of  Irish  agriculture. 

The  Sulphur  Industry  of  Italy  prcxluced 
162,030  metric  tons  fused  sulphur  in  the  first 
eleven  months  of  1957.  At  the  same  time  a 
growing  proportion  of  sulphur  ore  and  con¬ 
centrates  is  being  consumed  directly  in 
sulphuric  acid  manufacture.  The  reduction 
of  world  prices  coupled  with  the  diminishing 
freight  advantage  over  competing  sulphur 
supplies,  notably  U.S.  and  Mexican  Frasch 
sulphur,  has  imposed  a  check  on  the  high  rate 
of  exports  which,  aided  by  Government 
subsidies.  Ente  Zolfi  Italiani  achieved  early  in 
1957.  Domestic  deliveries  of  about  108,000 
tons  and  exports  of  130,000  tons  in  the  first 
eleven  months  substantially  exceeded  produc¬ 
tion  and  led  to  the  reduction  of  stocks  to  a 
level  of  200,000  tons,  which  is  almost  in 
keeping  with  the  current  level  of  activities. 

Northwest  Nitro  Chemical  Limited,  after 
nearly  one  year’s  successful  operation  at 
Medicine  Hat,  Alberta,  have  emerged  as  a 
major  supplier  of  high  analysis  compound 
fertiliser  to  Western  Canada  and  North-West 
U.S.A.  Based  on  Albertan  natural  gas  and 
recovered  sulphur  and  phosphate  rock  from 
Idaho  and  employing  the  versatile  St.  Gobain 
Union  Chemique  Beige  phosphoric  acid 
process,  the  company  has  the  means  to  meet 
competitively  the  needs  of  the  market. 


THE  SULPHUR  INDUSTRY  OF  CANADA 


JN  1956  Canada’s  sulphur  industry  entered 
upon  an  important  new  development  phase. 
The  past  30  years  had  seen  the  progressive 
growth  of  the  use  of  sulphur  in  metal  sulphides 
and,  far  from  being  spent,  this  development 
received  added  impetus  from  the  novel  large 
scale  use  of  pyrites  in  the  Noranda  process  and 
also  from  new  and  planned  means  for  using 
sulphur  dioxide  in  non-ferrous  -  especially 
nickel-smelter  gases.  The  outstanding  feature, 
however,  which  may  be  expected  to  make  its 
full  impact  upon  the  world  sulphur  industry 
before  1960,  has  been  the  rapid  progress  in 
providing  the  means  of  gathering,  cleaning  and 
delivering  natural  gas  and  of  recovering  the 
extracted  hydrogen  sulphide  in  the  form  of 
brimstone.  The  small  kx:al  sulphur  industry 
which  in  five  years  has  developed  steadily  to 
reach  an  annual  prcxiuction  capacity  of  30,000 
tons,  shared  by  two  companies,  is  now  rapidly 
growing  into  an  industry  of  world  wide  impact 
under  the  stimulus  of  a  variety  of  companies 
many  with  international  connections  in  mining, 
oil.  chemicals  and  sulphur. 

Sulphur  consumption  in  1956  was  trad¬ 
itionally  dominated  by  the  increased  brimstone 
needs  for  sulphite  pulp  manufacture  but  of 
greater  long  term  importance  were  the  many 
sulphuric  acid  projects,  particularly  those 
initiated  by  Noranda  Mines  Limited  at  Blind 
River.  Ontario.  Much  new  acid  capacity  is 
intended  to  serve  the  needs  of  the  uranium 
I  industry  which  promises  to  become  the  largest 
single  acid  consumer  of  Canada  by  the  end  of 
I  1958. 

PRODUCTION 

I  According  to  the  Preliminary  Survey  of 

Sulphur  in  Canada  in  1956  issued  by  the 
I  Department  of  Mines  &  Technical  Surveys, 
Ottawa,  production  of  sulphur  in  all  forms  in 
I  1956  totalled  798.520  tons*  and  exceeded  that 
of  1955  by  144,000  tons  (22%).  The  out- 
I  put  —  the  world’s  seventh  largest  —  is  wholly 


recovered  and  arises  in  the  form  of  brimstone 
and  sulphur  in  by-prcxluct  pyrites,  sulphuric 
acid,  and  sulphur  dioxide. 

Details  of  prcxiuction  were  as  follows  : — 


Sulphur  in: 

1956 

r955 

Smelter  gas  . 

tons 

sulphur 

221,615 

224,457 

Pyrite  and  pyrrhotite  shipped 

542,121 

403,986 

Brimstone  shipped  . 

34,784 

25,976 

Total . 

798,520 

654,419 

Actual  prcxiuction  of  recovered  brimstone 
in  1956  totalled  33,464  tons  based  on  natural 
gas  and  3.7(X)  tons  from  pyrites  by  the  Noranda 
prcx:es.s.  In  addition,  part  of  the  sulphur  con¬ 
tent  c^f  nickel/copper  concentrates  is  recovered 
at  the  nickel  refinery  of  Sherritt  Gordon  Mines 
Ltd.,  at  Fort  Saskatchewan.  Chemo-metallur- 
gical  processing  yields  ammcmium  sulphate  as 
a  by-prcxluct  at  a  rate  equivalent  to  about 
10,000  tons  sulphur  annually. 

Smelter  Cases 

The  sulphur  equivalent  of  221.615  short 
tons  recovered  in  the  form  of  sulphuric  acid 
and  liquid  sulphur  dioxide  from  the  exit  gases 
of  non-ferrous  metal  smelters  was  cmly  frac- 
ticmally  (1^%)  lower  than  in  1955.  About  two- 
thirds  of  this  tonnage  originates  at  the  smelter 
of  Consolidated  Mining  and  Smelting  Company 
at  Trail.  British  Columbia,  where  the  sulphur 
content  of  the  lead/zinc  ores  and  concentrates 
is  recovered  from  the  roaster  gases,  as  sulphuric 
acid,  for  use  in  fertilizer  manufacture. 

The  smelting  operations  of  the  Inter¬ 
national  Nickel  Company  of  Canada  Ltd.,  at 
Sudbury.  Ontario,  provide  Canadian  industries 
Limited  with  the  means  of  manufacturing 
sulphuric  acid  and  liquid  sulphur  dioxide.  The 
latter  is  produced  in  a  plant  with  a  rated 
capacity  of  90,(X)0  tons  per  annum  from  the 
copper  ore  flash  smelter  gases  containing  70%, 
SOo.  During  the  year  the  International  Nickel 


•  All  guaniitics  in  this  Review  are  expressed  in  short  tons  — 2.0001b, 
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Company  initiated  an  im|X)rtant  research  pro¬ 
ject  in  conjunction  with  Texas  Gulf  Sulphur 
Company  to  determine  the  economics  of 
elemental  sulphur  production  from  the  exit 
gases  of  a  new  iron  sinter  recovery  plant.  The 
new  smelter  project  of  Eastern  Mining  and 
Smelting  Company  at  Chicoutimi  was  advanced 
and  when  in  operation  it  will  attract  nickel  and 
copper  concentrates  from  mines  in  eastern 
Ontario  and  Quebec  and  produce  150  tons  per 
day  sulphuric  acid. 

Pyrites 

Pyrite  and  pyrrhotite  shipped  in  1956  are 
estimated  to  have  totalled  about  1.1  million  tons 
and  are  reported  to  have  had  a  sulphur  content 
of  about  530,000  tons.  In  addition  the  above 
official  statistics  include  the  tonnage  of  sulphur 
recovered  as  sulphuric  acid  from  Barvue  zinc 
concentrates  at  the  Arvida  roaster  of  the  Alu¬ 
minium  Company.  This  is  estimated  to  represent 
about  12,000  tons  sulphur  equivalent.  The 
apparent  increase  in  shipments  of  sulphur  in 
pyrites  of  about  144,000  tons  (34%)  compared 
with  1955  is  in  excess  of  expectations.  Part  is 
due  to  greater  export  demand  and  it  is  esti¬ 
mated  that  at  320,000  tons  .sulphur  in  pyrites, 
the  1956  exports  shipments  were  80,000  tons 
greater  than  in  the  preceding  year.  Shipments 
to  the  domestic  market  would  thus  appear  to 
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have  totalled  about  210,000  tons  sulphur  in 
pyrites,  60,000  tons  more  than  last  year. 

The  entire  output  of  pyrite  and  pyrrhotite 
concentrates  originates  from  by-product  tailings 
at  the  concentration  plants  of  copper,  lead  and 
zinc  mines.  On  account  of  low  prices,  none  of 
the  abundant  primary  pyrite  and  pyrrhotite 
mines  in  Canada  are  exploited.  Mining  com¬ 
panies  who  recovered  and  shipped  pyrite  in 
1956  were; — 


Buchans  Mining  Co. 
Noranda  Mines 
Waite  Amulet  Mines* 
West  McDonald  Mines* 
Quemont  Mining  Cotp. 
Normetal  Mining  Corp. 
^st  Sullivan  Mines 
Weedon  Pyrite  &  Copper 
Corporation 
Britannia  Mining  and 
Smelting  Co. 


Buchans 

Noranda 

Noranda 

Noranda 

Noranda 

Normetal 

Val  d’Or 


Britannia 

Beach 


Newfoundland 

Quebec 

Quebec 

Quebec 

Quebec 

Quebec 

Quebec 


British 

Columbia 


Consolidated  Mining  &  Smelting  Company 
used  pyrrhotite  tailings  in  its  own  acid  plant  at 
Kimberley,  where,  however,  owing  to  fertiliser 
market  difficulties,  operations  had  to  be  sus¬ 
pended  in  July  1956  for  several  months. 
Noranda  Mines  Ltd.,  and  its  subsidiaries* 
account  for  about  two-fifths  of  Canada’s  by¬ 
product  pyrite  production.  In  1956  West  Mc¬ 
Donald  Mines  output,  which  is  treated  at  Waite 
Amulet  concentrator,  yielded  235,000  long  tons 
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pyrites  concentrates  and  after  copper  and  gold 
extraction  from  Horne  Mine  ore  some  165,719 
long  tons  pyrite  concentrates  became  available 
for  shipment. 

Noranda  Process 

In  1956  -the  second  year  of  operation — 
the  Port  Robinson  plant  of  Noranda  Mines 
Limited  consumed  46,(K)()  tons  pyrites  concen¬ 
trates  containing  about  48-49%  sulphur.  Pro¬ 
cessing  is  reported  to  have  yielded  3,700  tons 


April  1957.  The  new  5(X)  tons  per  day  acid 
plant  at  Cutler,  which  also  incorporates  the 
Noranda  process,  started  in  July  1956  but 
initially  operated  on  imported  brimstone.  Both 
this  plant  and  a  second  similar  plant  are 
believed  since  to  have  come  on  stream  using 
pyrite  concentrates. 

Natural  Sour  Gas 

Whereas  at  the  beginning  of  1956  only  two 
plants.  Shell  Oil  Company  at  Jumping  Pound 


British  American  Oil  Co.  General  view  of  the  gas  cleaning  installations  anj  225  tons  per  Jay  sulphur  recovery 

plant  at  Fincher  Creek,  Alberta. 


brimstone  and  30,400  tons  SO.,  gas  which  it 
would  seem  represents  85%  recovery  efficiency. 
The  operating  rate  was  at  less  than  one-half 
capacity  due  to  mechanical  difficulties  and 
trouble  in  producing  clean  gas.  Full  scale 
operations  were  expected  to  be  possible  after 


and  Royalite  Oil  Company  at  Turner  Valley. 
Alberta,  were  in  operation  with  daily  capacities 
of  80  and  30  tons  brimstone  respectively,  the 
progress  on  the  trans-continental  and  south¬ 
ward  gas  trunk  lines  prompted  the  rapid 
promotion  of  gas  treatment  and  sulphur 
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recovery  projects.  Relevant  details  are  as 
follows: — 


solution  is  returned  for  regeneration.  Partial 
combustion  and  catalysis  in  a  conventional 


Compan\ 

Location  Daily  Sulphur  Capacity  Starting  Date 

Gas  Supplies  to 

In  Operation 

Imperial  Oil 

Redwater 

20 

1956 

Local  Users. 

British  American  Oil  Co. 

Pincher  Creek 

225 

31/1/56 

Trans-Canada  Pipe  Lines 

Ltd.  and  local  users. 

Jefferson  Lake  Sulphur  Co. 

Fort  St.  John 

425 

Nov.  1957 

Westcoast  Transmission  Co. 
Ltd.  to  British  Columbia 
and  U.S.A. 

Planned 

Jefferson  Lake  Sulphur  Co. 

Fort  St.  John 

375 

1959 

Westcoast  Transmission  Co. 
Ltd.  to  British  Columbia 
and  U.S.A. 

..  (with  Mobil  Oil  Co.) 

East  of  Calgary 

425 

1959 

(with  Phillips  Pcirolcuiri  Co.) 

Savanna  Creek 

500 

1959-60 

Pacific  N.W.  Pipelines. 

Group  of  Local  Companies 

Calgarv  area 

300 

1960 

Probably  Pacific  N.W. 

Pipelines. 

Devon  Palmer  Oil  and 

Okotoks 

360 

Spring  1959 

Probably  Alberta  and 

Texas  Gulf  Sulphur  Co. 
Under  Consideration 

Provo  Gas  Producers 

No  details 

Southern  Gas  Co.  Ltd. 

Hudson  Bay  Oil  and  Gas  Co.  Ltd. 

No  details 

Canadian  Fina  Oil  Ltd. 

No  details 

Plants  in  operation  and  those  under  con¬ 
struction  planned  for  completion  by  the  end  of 
1958  are  expected  to  have  a  combined  annual 
capacity  of  800,000  tons  high  purity  brimstone. 
By  1960  official  estimates  place  output  at  one 
million  tons,  trade  circles  suggest  two  million 
tons  installed  sulphur  recovery  capacity  as  the 
more  likely  level  of  operations. 

The  HS  content  of  the  various  sour  gas 
fields,  which  tend  to  account  for  an  increasing 
proportion  of  natural  gas  supply,  range  from 
2%  to  37%  which  corresponds  to  about  ^  tons 
to  15  tons  recoverable  brimstone  per  1  million 
cubic  ft.  sour  gas  throughput. 

Sulphur  Recovery  at  Oil  Refineries 

Initiated  in  1956,  the  project  of  the 
Laurentide  Chemicals  &  Sulphur  Limited  of 
Montreal  is  now  on  point  of  completion.  Gases 
from  five  oil  refineries  and  a  chemical  plant  in 
Montreal  East  have  been  gathered  for  the  ex¬ 
traction  of  1-1,5  and  recovery  of  brimstone  at  a 
daily  rate  of  IfK)  tons.  About  25%  of  the  feed 
stock  originates  from  the  lights  ends  of  the  oil 
refineries  production,  from  which  a  gas  rich  in 
H5  and  with  some  CO,,  is  extracted.  The 
remainder  is  obtained  by  scrubbing  the  fuel  gas 
streams  of  the  refineries.  Diethanolamine 
(DEA)  solution  from  the  plant  of  Laurentide 
Chemicals  is  circulated  over  the  absorption 
towers  in  the  refineries  and  the  foul  amine 


Claus  type  furnace  converts  the  bulk  of  H5  to 
elemental  sulphur  while  the  tail  gas  containing 
residual  amounts  of  H5  is  burned  to  air.  Brim¬ 
stone  is  stored  and  despatched  in  liquid  form 
to  local  users. 

Athabasca  Tar  Sands 

The  pioneering  work  by  Royalite  Oil 
Company  and  Can-Amera  Oil  Sands  Develop¬ 
ment  Company  of  Calgary  is  leading  to  the 
development  of  the  Athabasca  Tar  Sands 
deposit  as  an  economic  source  of  oil  supply, 
following  the  successful  development  of  the 
Coulson  centrifugue  process  during  the  year 
under  review.  Early  in  1957  the  companies 
announced  their  intention  of  building  a  20,000 
barrels  per  day  processing  plant  on  their  pro¬ 
perty  at  Mildred  Lake,  in  the  Athabasca  Valley, 
350  miles  north  of  Edmonton.  The  process  en¬ 
tails  the  recovery  of  sulphur  which  at  the  above 
throughput  is  expected  to  arise  at  a  daily  rate 
of  140  tons.  A  cautious  interest  in  1956  by 
other  oil  producers  has  since  been  followed  by 
intensive  negotiations  for  concessions  in  the 
tar  sands  area. 

Trade 

Canada  in  1956  continued  to  hold  first 
place  amongst  world  brimstone  importers.  The 
monopoly  of  United  States  Frasch  sulphur 
supplies  in  the  Canadian  market  was  broken  by 
a  shipment  of  Mexican  sulphur  to  the  new 
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titanium  dioxide  plant  at  Varennes,  where  a 
small  stockpile  was  being  established  pending 
the  completion  of  the  sulphuric  acid  plant. 


Details  are  as  follows: — 


Tons 

Tons 

Imports: 

1956 

1955 

U.S.A . 

.  ...  472,976 

373,373 

Other  Countries  . 

1,141 

— 

Total . 

.  ..  474,117 

373,373 

The  average  import  price  was  Can. 528.10 
|ier  long  ton  in  1956  for  United  States  sulphur 
and  Can. $25.40  per  long  ton  for  Mexican 
supplies.  Prices  at  consumers  works  in  Eastern 
Canada  averaged  up  to  535  per  long  ton. 

The  bulk  of  Canadian  sulphur  exports  is 
in  the  form  of  pyrites.  U.S.A.  continues  as  the 
major  outlet  accounting  for  over  one-half  while 
the  United  Kingdom,  Netherlands  and  France, 
take  up  the  balance.  Since  1955  only  export 
values  are  published:  it  is  estimated  that  total 
exports  in  1956  amounted  to  about  700,000 
tons  pyrites,  13°/  more  than  in  1955,  and  con¬ 
taining  about  320.000  tons  sulphur. 


Details  are  as  follows: 


P\rites  Exports: 

U.S.A . 

U.K . 

Netherlands 

France 


$ 

1,370,419 

568.970 

422.970 
286,990 


$ 

1,293,373 

458,202 

210,000 

40,000 


Total 


2,649,349  2,001, 5  7S 


Export  prices  range  from  7  to  12  cents  per 
long  ton  unit  of  sulphur  and  the  average  value 
of  pyrites  is  estimated  at  54.60  per  long  ton 
pyrites.  Other  sulphur  exp<irts  totalled  4.331 
tons,  valued  at  average  533  per  long  ton,  and 
were  directed  mainly  to  India,  but  also  to 
i  U.S.A.  and  Indonesia. 


I  CONSUMPTION 

It  is  estimated  that  apparent  consumption 
j  by  Canadian  industry  in  1956  amounted  to 
950.000  tons,  an  increase  of  about  I65.(X)0 
[  tons  over  1955.  Based  on  the  activities  of  the 
various  sectors  of  the  sulphur  industry,  how- 
I  ever,  sulphur  consumption  in  all  forms  appears 
'  to  have  been  about  870.000  tons,  sulphite  pulp 
I  manufacture  taking  up  450,000  tons,  sulphuric 
'  acid  manufacture  for  fertiliser  and  other  uses 
400,000  tons  and  non-acid  brimstone  uses. 
I  mainly  carbon  disulphide  production,  of  about 
20,000-22,000  tons.  Imported  brimstone  total¬ 


ling  474,000  tons  continues  to  represent  the 
largest  single  source  of  supply  and,  augmented 
by  domestic  recovered  material,  brimstone 
supplies  at  the  disposal  of  industry  totalled 
512.(K)0  tons.  The  following  table  shows  the 
latest  official  details  of  elemental  sulphur 
usage:-  - 


1955 

19S4 

tons 

Pulp  &  paper  . 

300,825 

268,607 

Heavy  chemicals  . 

82,947 

80,871 

Rubber  . 

2,784 

2,360 

Miscellaneous  . 

6,573 

7,115 

Total  . 

393,129 

358,953 

.Sulphite  pulp  and  sulphuric  acid  manufac¬ 
ture  accounted  for  the  bulk  of  greater  require¬ 
ments  in  1956. 

Sulphuric  Acid  Production 

Annual  prixluction  of  sulphuric  acid  in 
1956  exceeded  for  the  first  time  the  one  million 
tons  mark.  Stimulated  by  increased  activity 
plant  capacities  were  expanded  at  established 


Fif;.  2  Sulphuric  acid  production  and  exports  1952-1956 
in  thousand  short  Ions  /OO*.  H  ,SO,. 

In  mSfi  net  exports  arc  shown:  this  allows  for  an  adiiistmcnt  ot 
2.055  tons  imports. 

plants  and  new  plants  entered  production.  In 
the  Spring  of  the  year  the  Valleyfield  plant  of 
Nichols  Chemical  Co.,  was  mcxlified  to  allow 
it  to  make  full  use  of  the  installed  pyrite  roast¬ 
ing  capacity;  its  output  capacity  is  estimated  to 


j 
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have  risen  in  consequence  by  60%  to  160,000 
tons  (100%  H.SO,). 

Shawinigan  Chemicals  Limited  brought  on 
stream  in  October  a  new  contact  acid  plant 
based  on  brimstone  use  with  a  daily  capacity  of 
75  tons  monohydralc  in  the  form  of  93%  and 
98%  acid.  Built  by  the  Chemical  Construction 
Corporation  of  New  York,  it  is  the  Company’s 
only  acid  installation  and  supplies  the  acid 
needs  of  the  Company’s  main  works  at  Shaw¬ 
inigan  Falls  and  part  of  the  local  market. 

Other  acid  projects  which  were  completed 
in  the  autumn  of  1956  include  Inland  Chemi¬ 
cals  Limited,  whose  100  tons  per  day  brimstone 


Northwest  Nitro  Chemicals  Ltd.  The  new  400  tons  per 
day  sulphuric  acid  plant. 

contact  acid  plant  at  Fort  Saskatchewan  sup¬ 
plies  the  needs  of  the  adjacent  nickel  refinery 
and  the  installation  of  Northwest  Nitro  Chemi¬ 
cals  Limited  at  Medicine  Hat. 

The  expansion  of  the  Uranium  industry* 
stimulated  development  and  in  addition  to  the 
project  of  Noranda  Mines  Ltd.,  at  Cutler, 
Ontario,  substantial  new  capacity  was  put  in 
hand  in  the  Beaverlodge  area  where  Gunnar 
Mines  Ltd.  initiated  a  new  65  tons  per  day  con¬ 
tact  acid  project  and  also  among  acid  makers 
who  are  serving  the  uranium  mills  in  Ontario. 
Construction  also  started  on  a  150  tons  per  day 
Leonard/Monsanto  contact  acid  plant  at 
Varennes.  Quebec,  where  Canadian  Titanium 
Pigments  Limited  are  establishing  Canada’s 
first  titanium  dioxide  installation. 

*  For  (uM  details  see  ls< 


Sulphuric  Acid  Usage 

Despite  the  slight  curtailment  of  fertiliser 
activities  by  Consolidated  Mining  and  Smelting 
Co.  Ltd.,  Canada’s  largest  single  sulphuric  acid 
user,  there  was  an  overall  increase  of  acid 
consumption  for  fertiliser  manufacture  which 
now  represents  about  60%  of  total  usage, 
compared  with  about  61^%  in  1955  and  65^% 
in  1954.  Heavy  chemicals,  notably  alumin¬ 
ium  sulphate  and  hydrochloric  acid,  the  iron 
and  steel  industry  and  oil  refineries  accounted 
for  most  of  the  increased  acid  consumption, 
and  significant  advances  were  also  recorded  in 
acid  used  in  metallurgy  and  transparent  cellu¬ 
lose  films. 


The  distribution  of  acid  usage  in  1954  and 
1955  was  as  follows: — 


ms 

1954 

tons  too" 

,  H.SO, 

Fertilizers  . 

577,100 

603,200 

Heavy  chemicals  . 

139,700 

123,400 

Non-ferrous  smelters  &  refiners 

24,500 

19.300 

Coke  and  gas  . 

37,900 

31,000 

Petroleum  refining  . 

6,500 

5,400 

Leather  tanning  . 

2,300 

1,900 

Iron  and  steel  . 

35,300 

25,800 

Electrical  apparatus  . 

8,100 

6,000 

Plastics  . 

15,000 

13,700 

Soaps  and  washing  compounds 

11,300 

10,600 

Sugar  refining  . 

300 

300 

Pulp  and  Paper  . 

8,700 

9,300 

Vegetable  oils  . 

100 

100 

Adhesives  . 

200 

500 

Miscellaneous  . 

70,800 

72,000 

Total  . 

937,800 

922,500 

Conclusion 

By  an  18%  increase  to  nearly  800,0{X)  tons 
Canada’s  production  of  sulphur  in  1956  had 
nearly  doubled  in  the  past  five  years.  Much  of 
this  additional  output  went  to  expand  Canada’s 
sulphur  exports  which  in  the  form  of  by¬ 
product  pyrites  have  risen  to  320,(KK)  tons 
sulphur  content.  Domestic  consumers,  particu¬ 
larly  the  pulp  industry,  the  largest  single 
sulphur  u.ser,  were  still  dependent  on  imported 
brimstone  for  over  one-half  of  their  require¬ 
ments  estimated  at  about  870,0(X)  tons  sulphur, 
almost  twice  the  tonnage  used  five  years  earlier. 

Although  market  conditions  adversely 
affected  progress  in  the  fertiliser  and  especially 
the  pulp  industry  in  1957,  the  immediate  out¬ 
look  for  the  continued  rise  in  sulphuric  acid 
use  is  favourable.  This  is  based  principally  on 
the  rapidly  growing  uranium  industry  and  also 
the  needs  of  other  industries  notably  pigments. 

No.  18.  September,  1957 
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chemicals,  oil  and  steel  which  are  developing 
and  expanding  in  the  course  of  Canada’s 
economy's  broadening  base.  In  Eastern  Canada. 
Mexican  sulphur  supplies  have  challenged  the 
monopoly  of  the  United  States  Frasch  sulphur 
amongst  acid  sulphur  users  and  it  is  expected 
that  in  1958  they  will  do  so  in  the  pulp  in¬ 
dustry.  Simultaneously  but  depending  on  the 
economics  of  operation  of  the  £20  million  twin 
p’aiits  built  by  Noranda  Mines  Limited  at 


shape  of  sUKkpiles.  will  inevitably  have  to  seek 
an  outlet. 

Already  brimstone  recovery  from  natural 
gas  in  Western  Canada  exceeds  an  annual  rate 
of  10().(K)0  tons  and  in  a  matter  of  months  its 
volume  will  be  such  that  the  present  markets 
of  primary  sulphur  producers  in  Northwest 
Canada  and  the  Northwest  United  States  will 
be  seriously  threatened.  British  American  Oil 
Co.,  at  present  the  largest  single  producer  of 


Alfiom  Uranium  Mines  Ltd.  General  view  of  Lake  Nordic  mine  which  has  a  daily  pnillinii  capacity  of  ,L00(^  tons 

uranium  ore. 


Cutler,  Ontario,  by-product  pyrites  supplies 
may  make  a  serious  challenge  in  the  acid  sector 
of  the  industry. 

Dtmiinating  the  outlook  for  the  Canadian 
sulphur  industry  is  the  rapid  progress  in  pro¬ 
viding  the  means  of  exploiting  the  wealth  of 
natural  gas  in  Western  Canada.  Developments 
to  date  have  outlined  the  pattern  of  imminent 
growth  of  sulphur  recovery  and  the  variety  of 
operating  companies  concerned  emphasise  their 
potential  importance  to  Canadian  and  world 
sulphur  markets.  The  expanding  use  of  cheap 
gas  energy  will  have  as  its  corollary  a  mounting 
volume  of  sulphur  output  which,  although 
capable  of  temporary  accomodation  in  the 


brimstone  in  the  Commonwealth  is,  in  addition 
to  local  sales,  said  to  be  establishing  a  stockpile 
in  Vancouver  with  a  view  to  entering  the 
export  market  in  the  Far  East  and  Australasia. 

The  level  of  sulphur  recovery  in  Western 
Canada  may  be  expected  to  reach  over  two 
million  tons  by  1960,  a  tonnage  much  in  excess 
of  likely  kx:al  outlets  and  exptirt  markets  com¬ 
petitively  accessible  from  Vancouver.  The 
obstacle  to  supplying  the  major  markets  in 
Eastern  Canada  and  the  U.S.A.  is  the  cost  of 
transport  and  as  the  railway  companies  are 
ready  to  negotiate  lower  tariffs  to  attract  a 
greater  volume  of  freight  so  the  economic 
radius  of  Western  Canada’s  recovered  sulphur 
may  be  expected  to  advance  eastward. 
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PRICES  and  TRENDS 


WORLD  prices  of  brimstone  during  the  past 
three  months  lacked  stability  and  although 
there  were  few  actual  changes,  producers  and 
consumers  evinced  a  lack  of  confidence  in  the 
new  price  structure.  This  was  manifested  by 
the  absence  of  any  exceptional  increase  in  ship¬ 
ments  which,  as  sea  freights  generally  remained 
at  low  levels,  might  have  occurred  had  there 
been  any  sign  of  the  market  becoming  firmer. 
On  the  contrary,  lower  industrial  activity  in 
the  United  States  coupled  with  rising  stocks 
and  continuous  progress  on  major  new  projects 
underlined  the  world-wide  weakness  of  the 
brimstone  market. 


In  the  United  States  all  producers  base 
their  prices  for  deliveries  to  domestic  and 
export  markets  on  $25  per  ton  f.o.b.  or  f.a.s. 
for  bright  sulphur  with  discounts  of  $1  in  the 
case  of  Freeport  Sulphur  Company  and  U.S. 
cents  50  for  Texas  Gulf  Sulphur  off-colour 
sulphur.  As  the  result  of  the  S3  reduction  in 
price  on  September  18th  1957  the  loss  of 
revenue  in  the  last  quarter  must  have  been 
heavy  and  it  is  expected  that  end-year  results 
will  disclose  an  adverse  picture,  especially  as 
earlier  in  the  year  profit  margins  had  started 
to  narrow  alarmingly. 

Since  the  ineffective  attempt  to  reduce  the 
price  differential  of  Mexican  sulphur  producers, 
opinion  in  the  United  States  sulphur  industry 
has  ranged  from  the  extreme  of  further  price 
cuts,  if  necessary  below  cost  levels,  to  the 
demand  for  Government  controls  to  keep  cheap 
imports  out  and  the  domestic  price  of  United 
States  brimstone  at  an  economic  level.  So  far. 
however,  the  Frasch  sulphur  industry  —  U.S. 
and  Mexican  —  has  not  seen  its  way  to 
giving  open  consideration  to  the  merits  of 
co-ordinating  its  production  and  marketing 
problem.s,  and  the  involved  anti-trust  legis¬ 
lation  appears  to  be  far  too  strong  a 
deterrent  to  permit  responsible  leaders  of 
the  industry  to  take  any  initiative  in  this 
matter.  Mr.  Eugene  FI.  Walet,  Junior, 
President  of  Jefferson  Lake  Sulphur  Company, 
at  the  combined  meeting  of  the  Commercial 
Chemical  Development  Association  and  the 
Chemical  Market  Research  Association  held  at 
Houston.  Texas,  at  the  end  of  November, 


stated  a  case  for  import  control  of  brimstone. 
In  his  support  he  quoted  President  Eisen¬ 
hower’s  advocacy  of  co-operation  and  self- 
restraint  to  control  voluntarily  the  level  of 
crude  oil  imports  into  the  United  Stated.  Com¬ 
pared  with  oil,  sulphur  in  the  U.S.A.  does  not 
occur  as  plentifully  in  commercial  quantities 
and  in  Mr.  Walet’s  view  warrants  at  least  as 
much  consideration.  If  dome  exploration  is  to 
continue  and  reserves  are  to  be  developed  and 
fully  exploited,  he  thinks  it  desirable  to 
encourage  and  even  ensure  stable  prices  for 
domestic  sulphur  production. 

The  recent  price  reduction  Mr.  Walet 
believes  to  have  been  engineered  solely  to  meet 
competition  from  Mexico  and  to  be  without 
justification,  especially  as  even  the  $30  per  ton 
level  reached  after  the  Korean  War  does  not 
match  the  price  increases  of  many  other 
minerals.'  Reviewing  some  of  the  recent 
developments,  notably  Freepc)rt  Sulphur  Com¬ 
pany’s  off-shore  projects,  Mr.  Walet  referred  to 
the  very  high  capital  cost  of  creating  employ¬ 
ment  in  the  Frasch  sulphur  industry.  This 
amounted  to  $100,000  per  capita  compared 
with  average  $14,000  for  all  industry. 

Prices  of  Mexican  Frasch  sulphur  which 
had  receded  in  September  and  early  October 
to  re-establish  the  earlier  differential  $2-3  below 
the  U.S.  price  level  were  modified  on  8th 
December.  Both  Pan  American  Sulphur 
Company  and  Gulf  Sulphur  Corporation 
announced  that  future  sales  of  fully-filtered 
material  would  be  based  on  U.S.  $24  per  ton 
f.o.b.  Coatzacoalcos,  $1  above  earlier  quota¬ 
tions.  This  may  be  taken  as  a  conciliatory 
gesture  to  the  major  U.S.  producers  notably 
Texas  Gulf  Sulphur  but  its  effective  value  is 
not  expected  to  be  significant,  as  prices  to 
established  customers  of  the  Mexican  producers 
are  not  affected  and  as  the  issue  concerns 
primarily  the  U.S.  market  where  the  low  price 
of  crude  and  semi-filtered  material  coupled 
with  the  efficient  sales  service,  out  of  stock¬ 
piles  established  at  Tampa  and  on  the  Eastern 
Seaboard,  are  often  the  main  attraction. 

The  Italian  sulphur  industry  has  beert 
severely  embarrassed  by  the  lower  level  of 
world  prices ;  the  necessity  to  reduce  its  prices 


by  the  greater  application  of  subsidy  is  causing 
a  severe  drain  on  the  limited  resources  of  Ente 
Zolfi  Italiani.  The  notional  expKirts  sales  price 
remains  based  on  L. 23.000  per  metric  ton 
(£13  7s.  per  ton)  for  Buona  Sicilia  (min. 
98%  S).  It  appears  that  competitive  sales  in 
Mediterranean  markets  require  an  additional 
subsidy  of  at  least  L. 5.000  —  equal  to  about 
£3  per  ton  —  and  a  little  less  in  the  case  of 
sales  to  Balkan  and  Central  European  countries 
where  the  freight  advantage  over  Mexican  and 
U.S.  supplies  favours  Italian  sulphur. 

In  Japan  rising  costs  contribute  to  the 
difficulties  of  the  sulphur  prtxlucers  who  are 


f.o.b.  Country  U.K.  N.W.  Europe 

of  Origin 

U.S.A.  $24—25  (47s.)  £ii  —iii  (44s.)  £iOj'— Hi 

Mexico  $21.50—24  (47s.)  £ioi— II  (44s.)  £  9^—104’ 

Italy  Lire  23,000 

per  metric  ton  ...  (28s.)  £i4s  (25s.)  £14^ 

Canada  $23.50  ...  (60s.)  £iti  (55s.)  £113 

hrciKhi  inUicalions  (  )  have  bi-tn  reduevd  to  f  i.o 


A.G.  and  the  oil  companies  of  under  D.M.  140 
per  metric  ton  are  representative.  Orkla  Metal 
A./S.  is  reported  to  have  made  a  further 
reduction  of  the  price  of  pyrites-derived  brim¬ 
stone  to  Nor.  Kr.  260  per  metric  ton  f.o.b. 
Lokken.  whilst  in  Sweden  sulphur  recovered 
from  oil  shales  is  on  offer  at  Swed.  Kr.  205-215 
per  metric  ton.  Canadian  recovered  sulphur  is 
reported  to  be  on  olTer  at  Can.  $23.50  f.o.b. 
Vancouver. 

The  following  table  indicates  broadly  the 
delivered  cost  of  brimstone  of  varying  origin 
at  principal  consumers’  destinations.  The 
freight  rates  shown  are  either  actual  charters 
made  at  the  end  of  December,  or  reliable 
indications. 


France  India  Australia 

( Mediterranean ) 

(48s.)  £n  — II>  (85s.)  £124’— 138  (65s.)  jCiis— I2i 

(48s.)  £ioi—ii  (85s.)  ^iIh— 124’  (65s.)  £ii  — iij 

(22s.)  £14]  (55s.)  ^■I6i 

(55s.)  jCiii  (70s.)  £12  (60s.)  jCiii 

rms  to  provide  a  common  basis  f.ir  comparts-m. 


facing  a  demand  for  lower  prices  as  the  result 
of  growing  domestic  recovered  sulphur  prcxluc- 
tion  and  the  prospect  of  cheap  imports  from 
Canada.  Only  the  Government  import  ban 
and  the  support  of  the  status  quo  appears  to 
have  prevented  a  break  of  the  price  agreement 
between  producers  and  consumers  which  estab¬ 
lished.  in  1956.  the  domestic  sulphur  price  at 
Yen  22.000  per  metric  ton  f.o.b.  mine. 

China  has  recently  placed  elemental  sul¬ 
phur,  refined  from  native  ore,  on  offer  through 
merchants  in  United  Kingdom  and  Western 
Europe  at  £12  per  ton  f.o.b.  Tientsin.  The 
material  is  reported  to  be  high  in  Arsenic 
(about  0.005%)  and  in  Selenium  (6-8  p.p.m.), 
but  the  sulphur  content  seems  to  be  over  99. 9y 
and  is  guaranteed  99.5%. 

The  price  of  recovered  sulphur  has 
virtually  everywhere  been  adjusted  to  the  new 
world  price  level  of  Frasch  sulphur,  especially 
as  in  most  instances  contracts  are  tied  to  United 
States  or  Mexican  f.o.b.  prices  and  a  freight 
basis.  The  prices  in  France  for  sulphur 
recovered  by  the  Society  Nationale  des  Petroles 
D’ Aquitaine  at  about  F.  fr,  14,000  per  metric 
ton,  and  in  West  Germany  supplied  by  Ruhrgas 


Pyrites 

The  price  level  of  European  pyrites  under¬ 
went  a  major  reduction  and  the  new  prices 
range  of  72s.  6d.  -  82s.  6d.  has  taken  effect  as 
from  the  1st  January.  The  latest  reduction  is 
of  the  order  10/-  per  ton  making  the  cumu¬ 
lative  decline  over  the  past  12-15  months  17/6 
to  22/6  per  ton  equal  to  an  average  £2  per  ton 
of  sulphur. 

Cyprus  Mines  Corporation  pyrite  concen¬ 
trates.  which  in  recent  years  have  been  in  heavy 
demand,  are  now  sold  at  82/-  per  ton  f.o.b. 
The  lower  residues  values  of  Rio  Tinto  concen¬ 
trates  have  caused  their  price  to  be  dropped 
to  72/6,  and  those  of  Portuguese  crude  pyrites 
to  75/-,  whilst  the  greater  residues  value  of 
Spanish  crude  pyrites  notably  Tharsis  and  Rio 
Tinto  is  said  to  allow  a  quotation  at  82/6  per 
metric  ton  f.o.b. 

Persistently  low  freight  rates  coupled  with 
advantageous  residues  values  have  substantially 
improved  the  overall  status  of  pyrites  in  the 
eyes  of  consumers.  Duisburger  Kupferhiitte, 
by  successfully  negotiating  with  Germany’s 
iron  makers  a  favourable  price  for  her  purple 
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ore,  has  assured  Continental  pyrites  roasters 
i  fair  return  which  is  enhanced  by  a  voluntary 
reduction  in  treatment  charges  and  as  a  result 
of  which  basic  residues  values  appear  to  have 
declined  only  a  few  shillings  to  range  from  £4 
to  £4  I  Os.  In  the  United  Kingdom  blast 
furnaces  appear  to  have  maintained,  and  in 
some  instances  even  improved,  the  valuation  of 
residues  so  that  subject  to  transport  cost  up  to 
70  -  per  ton  fines  residues  and  50/-  flotation 
residues  is  realised.  Low  sea  freights  are 

allowing  a  large-scale  movements  of  old 
residues  stocks  notably  from  Spain  to  United 
Kingdom  and  Germany. 

In  the  United  States.  Canadian  and 

domestic  pyrites  prices  appear  to  have  been 
adjusted  to  bring  them  into  line  with  the  new 
price  level  of  brimstone. 

Freights 

Continued  weakness  characterised  freight 
markets  in  recent  months  and  lower  coal  ship¬ 
ments  partly  due  to  mild  weather  and  the 

absence  of  significant  grain  or  other  commodity 
movement  kept  down  the  demand  for  shipping 
space.  The  United  Kingdom  Chamber  of 

Shipping  voyage  index  (1952=100)  declined 
further  from  81  in  October  to  71.6  at  the  end 
of  December. 

Despite  the  low  freights,  attractive  to  low 
cost  commodities  such  as  brimstone,  pyrite, 
phosphate  rcKk,  etc.,  there  was  no  increased 
activity  as  markets  continue  quiet  if  not  weak. 
In  recent  months  this  applied  particularly  to 
pyrites  owing  to  high  consumer  stocks  and 
the  expectations  of  lower  prices  in  the  New 
Year  which  proved  to  be  justified.  There  are 
some  signs  that  consecutive  charters  may  be 
concluded  at  rates  nearer  current  levels  than 
was  the  case  two  or  three  months  ago.  Freights 
then  fixed  for  early  1958  were  based  at  65s. 
for  United  States  Gulf  to  United  Kingdom: 
current  spot  rates  to  major  U.K.  ports  are 
about  52s.  and  those  to  the  Continent  44s.  f.i.o. 

Pyrites  freights  from  Huelva  to  the  Conti¬ 
nent  have  declined  to  23/6  and  the  differential 
for  Eastern  Mediterranean  is  only  4/6.  Late 
eastward  Atlantic  charters  were  as  low  as  $4. 

Supplies 

United  States  Frasch  sulphur  output  was 
in  recent  months  held  at  about  450,000  tons 
per  month,  but  owing  to  lesser  domestic  and 


export  sales,  the  level  of  production  still 
exceeds  disposals.  In  contrast,  imports  of 
Mexican  brimstone  are  rising  and  sales  of 
recovered  brimstone  are  steadily  expanding. 
The  slowing  down  of  industrial  activity  in  the 
fourth  quarter  1957  notably  of  steel,  and 
rayon  and  pulp,  adversely  affects  sulphuric 
acid  demand  and  sulphur  use  in  general,  which 
in  1957  appears  to  have  been  about  8%  lower 
than  in  the  preceding  year.  The  prospect  of 
new  Frasch  sulphur  capacity  in  the  form  of 
Texas  Gulf  Sulphur’s  Fannett  dome  starting  in 
1958  and  Freeport  Sulphur  Company’s  two 
new  major  domes.  Lake  Pelto  and  Grand  Isle, 
due  in  the  next  two  years,  is  at  the  present 
time,  to  say  the  least,  embarrassing  to  the 
United  States  industry. 

In  Mexico  expansion  of  plant  and  the 
number  of  operating  wells  has  raised  output  to 
a  daily  rate  of  about  3. 700  tons.  Vigorous 
export  sales  by  Pan  American  Sulphur  Com¬ 
pany  have  temporarily  brought  stock  building 
to  a  halt,  while  Gulf  Sulphur  Corporation  has 
substantially  improved  the  ratio  of  shipments 
to  production.  Rising  domestic  consumption 
is  beginning  to  offer  an  outlet  to  the  Frasch 
sulphur  producers  but  the  intention  of  Texas 
Gulf  Sulphur  Co.  to  start  shipments  from 
Nopalapa  dome  this  year,  and  by  Texas  Inter¬ 
national  Sulphur  Co.  to  start  production  at 
Texistepec,  coupled  with  the  entry  of  Freeport 
Sulphur  Company  into  the  Mexican  industry 
points  to  the  continued  rapid  expansion  of 
supplies  and  search  for  export  outlets  markets. 

In  Italy  fused  sulphur  output  —  about 
I8(),()()0  tons  in  1957  —  may  further  recede 
under  pre.ssure  of  low  world  market  prices, 
although  temporary  relief  by  subsidy  on  pro¬ 
duction  and  exports  is  preventing  an  immediate 
crisis.  Fused  sulphur  stocks,  reduced  to  about 
200.0()0  tons  by  the  end  of  1957,  is  almost 
commensurate  with  current  sale  commitments 
of  Ente  Zolfi  Italiani.  Expansion  of  sulphur 
ore  production  for  acid  manufacture,  notably 
in  Central  Italy,  is  making  slow  but  steady 
progress. 

The  Chilean  industry  is  now  virtually  con¬ 
fined  to  the  domestic  market  and  production, 
is  believed  to  have  fallen  below  30,0(X)  tons 
while  in  the  Argentine  completion  of  a 
Chemical  Construction  Corporation  ore  refining 


plant  points  to  the  early  reduction  of  import 
needs  by  about  10,000  tons  annually. 

In  Japan  prtxluction  after  the  steep  rise 
early  last  year  is  now  being  cut  back  owing 
to  severely  curtailed  demand.  The  rayon 
industry  is  especially  hard  hit  by  contracting 
world  markets  and  has  curtailed  output  of 
filament  by  28y  and  of  staple  fibre  by  25V 
so  that  her  brimstone  needs  are  at  lea.st  30,000 
tons  below  last  year’s  level. 

Recovery 

In  Canada  output  of  recovered  brimstone 
from  natural  gas  has  risen  to  an  annual  rate 
of  over  I50,0(¥)  tons  and  is  growing  rapidly. 
Offers  to  consumers  in  British  Columbia,  not 
already  using  Alberta  brimstone,  and  in  North- 
West  United  States  are  accelerating  and  export 
offers  to  the  Far  East  and  Australasia  are 
reported. 

Greater  oil  refinery  activity  in  the  United 
Kingdom  and  Europe  based  on  Middle  East 
crude  oils  is  reflected  in  increased  sulphur 
recovery  output.  The  oil  refinery  projects 
designed  to  meet  the  greater  energy  demand 
of  the  coming  years  all  include  sulphur  recovery 
plant  and  more  new  capacity  is  due  on  stream 
progressively  over  the  next  three  years.  Sludge 
acid  use  is  expanding,  the  latest  addition  being 
a  Miley  retort  at  Norddeutsche  Affinerie. 
Hamburg.  In  the  United  States  its  use  accounts 
for  over  one-half  million  tons  per  annum  acid 
output  and  it  is  growing  rapidly. 

The  decline  of  non-ferrous  metal  demand 
has  resulted  in  a  severe  set-back  of  production 
throughout  the  world  and  in  consequence 
by-product  acid  has  been  curtailed.  Its  present 
level  is  estimated  about  30%  below  normal. 

Pyrites 

No  significant  increase  in  demand  is  likely 
in  1958.  In  Germany,  the  mainspring  of 
expansion  in  recent  years,  distributed  stocks 
are  high  and  a  pause  in  the  steep  rise  in  acid 
output  is  expected.  Downward  adjustment  of 
stocks  in  the  United  Kingdom  and  in  France 
is  expected  to  affect  at  least  the  first  six  months 
deliveries.  The  principal  European  pyrites 
suppliers  have  ample  capacity,  but  having 
lost  some  flexibility  on  account  of  narrower 
profit  margins  following  the  latest  price  cut. 


the  majority  will  be  hard  hit  if  contracting 
markets  entail  an  appreciable  cut-back  in 
output.  An  increase  of  pyrite  prcxluction  is 
reported  from  Rumania  and  Bulgaria.  Turkish 
cupreous  pyrites  seek  markets  in  Western 
Europe  where  Cuban  ore  already  finds  a  ready 
outlet.  Sulitjelma  A.S..  one  of  the  leading 
Norwegian  pyrites  prtxiucers,  is  building  a  new 
800  tons  per  day  ore  concentrating  plant  which 
will  result  in  an  increase  of  the  company's 
output  of  flotation  concentrate.  In  Canada 
the  adverse  trend  of  non-ferrous  metals  demand 
is  reducing  by-prcxiuct  pyrites  output  but  sup¬ 
plies  still  far  exceed  demand.  As  the  result 
of  the  1,000  tons  per  day  Noranda  acid  plant 
at  the  Blind  River  uranium  field  starting  to 
consume  pyrites  in  place  of  the  temporary  use 
of  brimstone,  the  level  of  domestic  pyrite  con¬ 
sumption  is  rising  and  coupled  with  exports 
to  United  States  and  to  Europe,  an  attractive 
market  while  freights  are  low,  pyrite  shipments 
from  Canadian  mines  may  approach  three- 
quarters  of  a  million  short  tons  sulphur 
in  1958. 

Summary 

There  is  no  indication  as  yet  of  a  return 
to  price  stability  although  the  threat  to  United 
States  Frasch  sulphur  markets  in  the  Mississippi 
valley  appears  to  have  been  averted  and  to 
those  on  Atlantic  Seaboard  partly  contained 
by  the  conciliatory  gesture  of  the  Mexican 
producers.  The  reduction  of  European  pyrites 
prices  and  the  maintenance  of  cinder  values  in 
the  face  of  a  sizeable  drop  in  iron  ore  prices 
mainly  on  account  of  lower  freights,  has 
improved  their  competitive  ability  and  appre¬ 
ciably  slowed  the  pressure  to  convert  to  brim¬ 
stone  use. 

World  supplies  of  brimstone  are  rising 
more  rapidly  than  demand  and  producer  stocks 
at  the  beginning  of  1957  are  estimated  at  5^ 
million  tons,  an  increase  of  about  one-half 
million  during  1957.  Crude  and  by-product 
pyrites  are  in  ample  supply  throughout 
the  world  and  in  Europe  marketing  under 
competitive  conditions  is  orderly.  With  the  rate 
of  sulphur  recovery  expanding,  the  imminent 
completion  of  the  major  dome  projects  of 
the  United  States  and  the  Mexican  Frasch 
sulphur  industries,  underlines  the  weakness  of 
the  world  sulphur  market. 
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Frasch  Sulphur  Production 

Production  of  Frasch  sulphur  in  the  third 
quarter  of  1957  totalled  1,379.300  tons  and, 
although  49,000  tons  (3|/)  higher  than  in 
the  previous  quarter,  it  was  364,000  tons  (21%) 
lower  than  in  the  corresponding  period  of  last 
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Fig.  3.  Monihly  produclion. 


year,  when  the  highest  quarterly  total  on 
record  was  produced.  The  individual  pro¬ 
ducers  appear  to  have  stabilised  their  aggregate 
output  at  a  monthly  average  of  about  450.000 
tons,  and  Frasch  sulphur  production  during 
1957  is  expected  to  total  5^  million  tons. 

Te.xas  Gulf  Sulphur  Company  is  reported 
to  have  adjusted  operating  rates  at  Boling 
Dome,  Spindletop  and  Moss  Bluff  so  that, 
including  her  share  of  the  output  at  Long 
Point  Dome,  the  Company's  production  in 
1957  will  total  3  million  tons.  New  facilities 
are  being  installed  at  Spindletop  for  the  ship¬ 
ment  of  liquid  sulphur  in  barges  and  larger 
vessels.  The  new  Frasch  sulphur  plant  at 
Fannett  Dome.  Jefferson  County.  Texas,  has 
been  completed.  Designed  for  a  water 
capacity  of  2  million  gallons  daily,  it  is 
reported  to  contain  several  features  designed 
to  improve  operating  efficiency.  The  plant 
has  been  tested  and  production  is  expected  to 
start  early  in  1958. 


Sales  and  Consumption 

Apparent  sales  of  Frasch  sulphur  of 
1,193,356  tons  represent  one  of  the  lowest 
quarterly  sales  totals  in  recent  years,  and  sales 
were  200,000  tons  (14J;%)  lower  compared 
with  the  corresponding  period  of  last  year. 
The  decline  is  attributable  in  almost  equal 
parts  to  lower  brimstone  exports  and  to  lesser 
shipments  to  domestic  users.  Domestic 
consumption  in  the  third  quarter  appears  to 
have  contracted  only  a  little  and  the  difference 
may  be  attributed  principally  to  increased 
imports  of  Mexican  brimstone — about  55,000 
tons  higher  than  a  year  ago — and  to  a  lesser 
extent  to  the  pressure  of  recovered  sulphur 
supplies.  The  index  of  United  States  industrial 
activity  of  144  (1947/9=100)  in  the  third 
quarter  was  slightly  higher  than  last  year,  but 
there  were  several  weak  spots  in  the  economy 
which  included  prominent  sulphur  consumers 
such  as  the  rayon,  steel  and  the  pulp  and  paper 
industries.  Non-acid  uses  appear  to  have 
declined  appreciably,  whilst  sulphur  use  for 
sulphuric  acid  manufacture  was  unusually  high 
for  the  summer  quarter. 

Sulphuric  Acid 

Compared  with  3.58  million  short  tons 
(gross  100%  HoSO»)  in  the  corresponding 
period  last  year  sulphuric  acid  production 
totalled  3.94  million  short  tons,  an  increase 
of  10%.  The  lower  level  of  acid  demand 
from  the  rayon  and  steel  industries  was,  at 
the  beginning  of  the  quarter  more  than  offset 
by  the  increased  acid  use  in  fertiliser  manu¬ 
facture.  Production  of  ammonium  sulphate 
was  at  about  the  same  level  as  last  year,  while 
superphosphate  production  following  the 
depletion  of  stocks  in  the  late  Spring  and  in 
preparation  for  the  1957/8  fertiliser  season 
reached  a  higher  level  than  customary  in  the 
third  quarter.  The  preponderance  of  single 
superphosphate  supplies  has  recently  fallen, 
and  in  July  concentrated  superphosphates  for 
the  first  time  exceeded  the  level  of  single  super¬ 
phosphates.  This  development  is  not  as 
pronounced  in  the  Western  States,  partly  on 
account  of  the  more  widespread  occurrence  of 
alkaline  soils  which  need  the  greater  quantity 
of  sulphur  present  in  single  superphosphate. 
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To  meet  the  demand  for  granular  and  pellet¬ 
ized  fertilisers.  Stauffer  Chemical  Company 
has  added  new  equipment  at  their  Richmond. 
California,  plant,  which  now  has  an  annual 
production  of  50.000  tons  pelletized  or  granu¬ 
lar  single  superphosphate.  There  has  been 
a  steady  demand  for  sulphuric  acid  from  the 
oil  refining,  uranium  and  titanium  pigments 
producers,  and  in  the  latter  half  of  the  quarter 
several  acid  makers  had  some  difficulty  in 
meeting  their  commitments.  Throughout  the 
quarter,  rising  costs  threatened  an  increase  in 
acid  prices,  but  the  reduction  of  domestic 
brimstone  price  on  18th  September  arrested 
this  trend.  Apart  from  tied  contracts,  notably 


appears  to  be  the  first  telling  impact  of  the 
world-wide  competition  on  United  States 
exports  which  for  the  past  three  years  have 
remained  practically  constant  at  the  high 
annual  rate  of  about  1.6  million  tons.  During 
the  nine  months  of  this  year  exports  totalled 
1.107.232  tons  compared  with  1.215,895  tons 
shipped  from  January  to  September  1956.  Of 
their  most  important  markets.  United  States 
exporters  failed  to  maintain  their  position  in 
the  United  Kingdom,  France,  Switzerland. 
Australia  and  New  Zealand.  In  the  expanding 
markets,  principally  Belgium.  Holland,  West 
Germany  and  South  Africa,  sales  have 
increased,  but  only  after  Mexican  exports  and 
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in  the  fertiliser  industry,  acid  producers  have 
shown  no  intention  so  far  of  lowering  their 
prices  following  reduction  of  brimstone  prices 
as  they  claim  that  profit  margins  remain  too 
slender  to  permit  it. 

Exports 

Brimstone  exports  of  359,768  tons  in  the 
third  quarter  were  103,000  tons  less  than  the 
corresponding  period  last  year.  This  drop 


the  growing  numbers  of  indigenous  producers 
of  recovered  sulphur  had  claimed  a  share  of 
the  market. 

Recovered  Sulphur 

Production  of  recovered  sulphur  in  the 
third  quarter  of  1957  reached  a  record  total 
of  135,928  tons,  9^%  greater  than  the  previous 
quarter  and  8,000  tons  greater  than  the  corres¬ 
ponding  period  last  year.  This  steadily 


expanding  sector  of  the  industry  is  expected 
to  contribute  in  1957  about  530,000  tons  high 
purity  brimstone  to  the  domestic  supplies  in 
addition  to  a  substantial  volume  of  sulphur 
in  H_,S  for  direct  use  in  acid  manufacture. 
The  rising  level  of  activity  at  the  Tidewater 
Oil  Company’s  refinery  at  Delaware,  which 
incorporates  the  world's  largest  sulphur 
recovery  plant,  results  in  an  increasing  tonnage 
of  sulphur  becoming  available  in  the  biggest 
local  acid  sulphur  market  in  the  U.S.A. 
Similarly  increased  contributions  to  recovered 
sulphur  supplies  originate  from  the  following 
plants  which,  in  1957,  have  increased  their 
capacities :  Hancock  Chemical  Company  at 
Watson,  California,  now  has  a  daily  capacity 
of  150  tons  brimstone;  Gulf  Oil  Corporation 
at  the  Port  Arthur,  Texas,  refinery  has  doubled 
capacity  to  120  tons;  Wilshire  Oil  Company  at 
Norwalk,  California,  has  increased  the  plant 
capacity  to  20  tons  per  day. 

The  following  new  plants  are  scheduled 
to  start  operating  at  the  end  of  1957,  all  are 
based  on  H^S  extracted  at  oil  refineries: — 

Brimstone 
tons  per  day 

American  Oil  Company  Yorktown,  Va.  6o 
Allied  Chemical  &  Dye 

Corporation .  Bayway  N.J.  50 

Anlin  Company  Perth  Amboy  N.J.  35 

Pontiac  Eastern  .  Hattiesburg,  Miss.  25 

One  of  the  most  prominent  producers  of 
recovered  brimstone  from  sour  natural  gas 
is  the  Pan  American  Petroleum  Corporation 
(formerly  Stanolind  Oil  and  Gas).  The 
Company  has  four  plants  capable  of  producing 
150  tons  brimstone  daily  in  operation,  and  a 
new  25  tons  per  day  plant  is  under  construc¬ 
tion  at  Cottonwood  Creek,  Worland, 
Wyoming,  and  is  due  to  come  on  stream  in 
March  1958. 

Apparent  sales  of  recovered  sulphur  in 
the  third  quarter  totalled  127,741  tons  and 
were  5,655  tons  (4^%)  greater  than  the 
corresponding  period  last  year.  Stocks  con¬ 
tinued  to  increase  and  have  now  risen  to  the 
record  level  of  152,940  tons.  Some  35,000 
tons  (29%)  greater  than  at  the  end  of  the  third 
quarter  1956,  the  increase  is  thought  to  be 
primarily  attributable  to  the  greater  number 
of  operating  plants  and  to  the  need  to  safe¬ 
guard  sales  commitments  against  the 
customary  fluctuations  in  refinery  operations. 


Recovered  sulphur  stocks  still  only  represent 
17  weeks  deliveries  compared  with  43  weeks 
in  the  case  of  Frasch  sulphur. 

Summary 

(a)  The  level  of  Frasch  sulphur  operations 
having  been  reduced,  production  of  native 
and  recovered  brimstone  in  the  third  quarter 
totalled  1,515,228  tons. 

(b)  Imports  of  Mexican  Frasch  sulphur  have 
risen  to  a  quarterly  rate  of  110.000  tons; 
twice  as  much  as  last  year. 

(c)  Overall  brimstone  consumption  did  not 
decline  appreciably  in  the  third  quarter — the 
drop  in  non-acid  sulphur  demand  being 
almost  balanced  by  greater  acid  sulphur 
usage  but  apparent  sales  of  domestic 
Frasch  and  recovered  sulphur  totalled  only 
1.321,097  tons,  nearly  200,000  (14^%)  less 
than  in  the  third  quarter  1956. 

(d)  Export  of  sulphur  at  359,768  tons  were 
103,000  tons  (22%)  lower  than  the  third 
quarter  1956,  mainly  on  account  of  Mexican 
competition,  but  also  due  to  greater  , 
indigenous  recovered  sulphur  supplies  in 
importing  countries. 

(e)  Stocks  of  U.S.  native  and  recovered  brim¬ 
stone  continued  to  increase,  and  on  30th 
September,  totalled  4.425,498  tons,  an 
increase  of  627.000  tons  compared  with  one 
year  ago.  and  1.3  million  tons  more  than 
in  September  1955. 

REVIEW  OF  1957 

By  Mr.  LANGBOURNE  M.  WILLIAMS 

I 

N  HIS  traditional  year-end  review,  the 
President  of  Freeport  Sulphur  Company 
commented  as  follows  : — 

“  The  demand  in  the  United  States  for 
sulphur,  a  traditional  barometer  of  industrial 
activity,  declined  slightly  in  1957  but  remained 
near  the  record  high  established  the  previous 
year.  Exports  of  U.S.  sulphur  also  were  high. 
Consumption  of  sulphur  in  all  forms  in  the 
United  States  was  down  about  5%  from  the  | 
record  5,780,000  tons  consumed  in  1956. 
Exports  from  the  U.S.  are  estimated  to  be  1 
within  about  100,0(K)  tons  of  the  1956  high  of  ' 
1.650,000  tons.  1 

“  The  slight  decline  in  the  use  of  sulphur  ' 
reflected  the  levelling  off  of  business  experienced  , 
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by  major  consuming  industries  such  as  steel, 
fertilizer,  chemicals,  paper,  pigments,  and 
rayon.  As  in  the  past  years,  approximately 
80y  of  the  sulphur  consumed  was  converted 
into  sulphuric  acid  and  the  balance  was  used 
in  elemental  form  or  in  other  compounds. 
The  bulk  of  the  sulphur  consumed  by  the 
nation  was  mined  by  the  Frasch  hot  water 
prcKess  from  dep<.isits  in  Louisiana  and  Texas 
with  some  being  imported  from  Mexico  and  the 
remainder  being  sulphur  obtained  in  various 
forms  from  other  sources.  Total  output  of 
sulphur  from  all  U.S.  sources  amounted  to  an 
estimated  6.9()(),()()()  tons,  compared  with 
7.820.()()()  tons  in  1956.  Frasch  sulphur  alone 
accounted  for  5.5()(),()()()  tons,  down  from  the 
1956  high  of  6.425.000  tons.  Of  the  remainder 
of  the  supply  525,000  tons  represented  elemental 
sulphur  recovered  from  gases.  425.000  tons 
sulphur  contained  in  pyrites,  and  450.000  tons 
sulphur  in  other  forms. 

"  Eleven  U.S.  Frasch  prcKess  mines  were 
in  operation  throughout  the  year,  and  a  twelfth. 


the  Damon  property  of  Standard  Sulphur 
Company  in  Texas,  operated  until  April,  when 
it  was  shut  down.  Texas  Gulf  Sulphur  Com¬ 
pany  remained  the  largest  producer,  followed 
by  Freeport.  Jefferson  Lake  Sulphur  Company, 
the  Duval  Sulphur  and  Potash  Company. 

“  Three  new  U.S.  dej'H^sits  are  under 
development.  The  largest  is  Freeport’s  Grand 
Isle,  a  discovery  of  major  magnitude  located 
off  the  Louisiana  coast  in  45  feet  of  water  six 
miles  from  the  nearest  land.  Grand  Isle  will 
be  the  first  completely  off-shore  sulphur  mine 
and  will  incorporate  many  unique  features 
designed  to  make  it  one  of  the  industry’s  most 
efficient  operations. 

"  In  September  Texas  Gulf  announced  a 
sulphur  price  reduction  to  meet  general  com¬ 
petitive  conditions.  Mexican  producers  had 
been  offering  sulphur  at  substantially  under 
the  U.S.  scale.  The  Texas  Gulf  announcement 
was  followed  by  similar  action  by  other  U.S. 
prtxiucers.  The  price  reduction  amounted  to 
S3  ["ter  ton.  or  somewhat  over  10  per  cent.” 


FREEPORT  SULPHUR  COMPANY 

NEW  DOME  DEVELOPMENTS 


A’'  present.  Freeport  Sulphur  Company 
operates  four  domes,  of  which  two. 
Grande  Ecaille  and  Garden  Island  Bay,  are 
among  the  largest  and  mo.st  efficient  in  the 
industry  and  account  for  the  bulk  of  the 
company’s  annual  output  of  over  2  million 
tons.  The  smaller  mines  are  Bav  Ste.  Elaine 


and  Chacahoula. 

Two  new  domes  are  now  under  develop¬ 
ment  and  promise  to  be  important  on  account 
of  their  inferred  size,  whilst  their  unusual 
construction  and  engineering  aspects  represent 
further  pioneering  achievements  by  this,  the 
oldest  active  Frasch  sulphur  producing 
company. 

Lake  Pelto 

The  Lake  Pelto  property  lies  under  six 
to  eight  feet  of  water  and  is  separated  from 
the  open  waters  of  the  Gulf  of  Mexico  by  only 
a  narrow  strip  of  sand.  It  is  the  first  com¬ 
pletely  submerged  deposit  to  be  exploited. 


Wells  have  been  drilled  from  floating  rigs  and 
equipped  for  future  prcxiuction,  and  a  small 
island  has  been  filled  and  prepared  for  the 
installation  of  the  mining  plant  and  ancillary 
facilities.  Uptm  completion  of  the  mining  of 
the  Bay  .Ste.  Elaine  deposit,  the  barge-mounted 
plant  in  use  at  that  dome  will  be  moved  to 
Lake  Pelto. 

Its  legation  has  put  it  beyond  the  reach 
of  an  economic  supply  of  large  quantities  of 
fresh  water,  until  recently  a  necessity  for  the 
Frasch  process.  The  Bay  Ste.  Elaine  plant, 
however,  already  incorporates  a  process  con¬ 
ceived  and  perfected  by  the  company  to  utilise 
sea  water,  whereby  this  is  heated  to  high 
temperatures  without  the  usual  detrimental 
effects  of  corrosion. 

Another  new  aspect  of  this  dome  develop¬ 
ment  is  the  drilling  of  directional  wells. 
Directional  wells  are  more  costly  to  drill  than 
conventional  vertical  wells,  but  since  it  is 
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possible  to  sink  and  equip  a  considerable 
number  from  a  single  location  over-all  costs 
are  actually  reduced.  This  innovation  reduces 
to  a  minimum  the  moving  of  drilling  rigs,  it 
reduces  the  lengths  of  walkways  and  piping 
to  connect  each  well-head  and  it  makes  it 
possible  to  reach  ore  bodies  which  might 
otherwise  be  inaccessible. 

As  Lake  Pelto  lies  clo.ser  to  the  open 
Gulf  than  any  other  sulphur  mine,  special 
precautions  are  being  taken  to  guard  it  from 


Drilling  rig  at  Lake  Pelto  dome. 


the  high  waters  and  winds  which  are  prevalent 
in  the  area  during  the  annual  hurricane  season. 

Since  there  will  be  no  adequate  land  area 
on  which  to  store  the  sulphur  at  the  mine  the 
output  will  be  handled  in  the  same  manner 
as  that  of  Bay  Ste.  Elaine  and  Garden  Island 
Bay.  As  it  comes  from  the  wells,  molten 
sulphur  will  be  pumped  into  1,000-ton  insulated 
barges  which  will  be  towed  to  Port  Sulphur, 
some  70  miles  away,  where  the  liquid  will  be 
sprayed  into  storage  vats  to  cool  and  solidify. 


Grand  Isle 

Grand  Isle  represents  a  notable  step 
forward,  even  compared  with  such  techno¬ 
logically-advanced  mines  as  Bay  Ste.  Elaine 
and  Lake  Pelto.  It  will  be  the  first  offshore 
sulphur  mine  in  history  and  it  is  also  intended 
to  be  one  of  the  world’s  most  efficient  and  low 
cost  sulphur  operations. 

Actual  construction  of  the  large  man-made 
steel  Island  is  scheduled  to  begin  early  in  1958. 
When  completed,  the  Y-shaped  structure  will 
stretch  almost  a  mile  in  total  length.  Steel 
towers  formed  by  piling  sunk  into  the  floor  of 
the  Gulf  beneath  the  45-feet  deep  water  will 
support  bridges  for  walkways  and  platforms 
55  feet  above  the  normal  Gulf  level,  well  out 
of  reach  from  hurricane  waves.  Mounted 
on  the  island  will  be  the  mining  plant  designed 
to  produce  .several  million  gallons  of  super¬ 
heated  water  a  day,  plus  compressed  air  and 
electric  power,  accommcxlation  for  sleeping 
and  feeding  employees,  a  helicopter  landing 
platform,  drilling  rigs  and  accompanying  pipe 
storage  space,  sulphur  collecting  and  temporary 
storage  tanks,  and  many  miles  of  piping  to 
carry  air.  water  and  sulphur. 

The  mining  plant  will  use  Freeptut’s 
process  for  heating  sea  water  using  as  fuel 
natural  gas  supplied  by  means  of  a  submerged 
pipe  leading  out  from  the  mainland. 

All  the  sulphur  wells  at  Grand  Isle  will 
be  directionally  drilled.  Initially  they  will 
be  sunk  from  two  platforms  located  on  the 
ends  of  the  arms  of  the  Y-shaped  structure. 
From  these  platforms  wells  will  reach  out  in 
an  area  sufficiently  large  to  tap  reserves 
required  for  several  years.  Later  a  third 
platform  is  contemplated  to  reach  additional 
reserves.  The  problem  of  subsidence,  which 
is  faced  at  every  sulphur  mine,  will  be  handled 
by  a  novel  methcxi  of  jacking-up  and  lengthen¬ 
ing  the  support  piling.  Employees  will  work 
on  five-days-on,  five-days-otf  shifts.  They 
will  be  carried  to  and  from  the  island  by 
company  helicopters.  The  output  will  be 
delivered  to  storage  at  Port  Sulphur,  33  miles 
away,  by  insulated  barges  half  as  large  again 
as  tho.se  now  in  use  by  the  company. 


SULPIILR  IN  MEXICO 


vigorous  development  of  the  Mexican 
Sulphur  Industry  was  maintained  during 
the  autumn  months.  On  the  basis  of  plans 
initiated  earlier  in  the  year  the  three  active 
Frasch  sulphur  producers — Pan  American 
Sulphur  Company,  Gulf  Sulphur  Corporation 
and  Texas  Gulf  Sulphur  Company  -strength¬ 
ened  their  prcxiuction  facilities,  and  daily 
Frasch  sulphur  output  frequently  exceeded 
3.7()()  tons,  equal  to  an  annual  rate  in  excess 
of  1.3  million  tons. 

During  the  third  quarter,  sulphur  pro¬ 
duction  in  Mexico  totalled  about  245,0(K) 
tons:  of  this  236,881  tons  was  represented 
by  Frasch  sulphur,  about  7.000  tons  was 
recovered  by  PEMEX  from  oil  and  natural 
gas.  and  about  1,000  tons  was  derived 
from  native  sulphur  ores  in  Central  and 
Western  Mexico.  Frasch  sulphur  output  was 
8,000  tons  (3J%)  greater  than  in  the  preceding 
quarter  and  12,000  tons  (5^°/)  greater  than  in 
the  third  quarter  of  1956.  In  November, 
total  sulphur  output  exceeded  100,000  tons. 

Pan  American  Sulphur  Company  provides 
about  70%  of  the  Frasch  sulphur  output  in 
Mexico  and  is  firmly  established  as  the  third 
largest  brimstone  producer  in  the  world.  The 
company’s  Jaltipan  dome,  together  with  the 
Las  Salinas  dome  of  Gulf  Sulphur  Corpora¬ 
tion,  are  at  present  the  sole  suppliers  of 
Mexican  Frasch  sulphur  as  the  output  from 
Nopalapa  dome  continues  to  be  stockpiled  by 
Texas  Gulf  Sulphur  Company.  The  entry 
of  a  fourth  active  producer,  Texas  International 
Sulphur  Company,  is  anticipated  in  the  course 
of  1958.  Following  the  successful  conclusion 
of  long  drawn-out  negotiations  between 
Sulphur  Exploration  Company  —  a  major  con¬ 
cession  holder  —  and  Freeport  Sulphur 
Company,  the  latter  may  now  be  expected  to 
start  a  vigorous  development  programme  with 
the  object  of  securing  a  low  cost  dome  on  the 
sulphur-rich  Isthmus  of  Tehuantepec. 

Domestic  sulphur  consumption  in  Mexico 
is  being  stimulated  by  the  rising  level  of 
industrial  activity,  and  a  fair  amount  of  invest¬ 
ment  capital,  some  of  it  foreign,  is  entering 
the  various  sulphur-using  industries  accele¬ 
rating  their  expansion  and  diversification. 
Current  consumption  is  at  an  annual  rate  of 
77,000  tons,  and  is  expected  to  rise  to  an  annual 


rate  of  150,000  tons  during  the  first  half 
of  1958,  and  possibly  to  200,000  tons  by 
early  1959. 

PAN  AMERICAN  SULPHUR  COMPANY 

The  leading  position  of  this  company  in 
Mexico’s  young  sulphur  industry  is  highlighted 
in  the  activity  report  for  the  third  quarter  of 
1957,  presented  bv  the  President.  Mr.  Harrv 
C.  Webb. 

Prcxiuction  totalled  about  I68.(K)0  tons, 
bringing  output  for  the  nine  months  <T  1957 
to  515.389  tons,  an  increase  of  83.670  tons 


Pan  Anicrican  Salpliiir  Co.  Moragv  \al\. 

(19/ )  compared  with  the  same  pericxl  in  1956. 
Shipments  of  496.000  tons  were  185,(KM)  tons 
(60%)  greater  than  in  the  first  nine  mcmths  of 
1956.  In  the  third  quarter  187,0(K)  tons  was 
shipped,  aided  by  the  recc^rd  tonnage  of  72.000 
achieved  in  September,  which  represents  the 
greatest  single  monthly  movement  of  sulphur 
since  the  company  started  operating.  About 
43%  of  the  ccmipany’s  deliveries  are  directed 
to  consumers  in  the  United  States,  where  her 
sales  prospects  are  prompted  by  the  success 
of  deliveries  from  the  sUx:kpile  at  Tampa  and 
from  another  now  established  along  the  Eastern 
seaboard.  The  excess  of  shipments  over 
prcxiuction  caused  a  slight  drop  in  the  com¬ 
pany’s  mine  and  port  stcxks.  which  at  the  end 
of  September  totalled  5I2,()00  tons.  The 
company’s  part  in  expanding  prcxiuction  and 
shipping  facilities  is  impressive.  The  number 
of  wells  equipped  for  prcxiuction  has  been 
increased  by  one-half  and  they  now  total  15 
and  Relay  Station  No.  2,  built  one  year  ago, 
was  put  into  operation.  These  developments 


(19) 


taken  in  conjunction  with  the  increased  water 
facilities  enables  the  company  to  raise  produc¬ 
tion  at  will  to  3,000  tons  daily.  The 
completion  of  the  second  loading  installation 
at  Coatzacoalcos  foreseen  for  November  was 
reported  to  have  been  realised  on  time,  and 
the  company  is  now  able  to  load  and  ship  over 
one  million  tons  annually.  Greater  sales 
revenue — $542,0(M)  up  in  the  third  quarter — 
was  almost  balanced  by  greater  costs  and 
provision  for  taxes.  The  first  nine  months’ 
revenue  of  $11.8  million — $4.35  million  more 
than  in  1956 — resulted  in  a  net  income  of 
$2.56  million,  equal  to  $1.27  per  share  com¬ 
pared  with  $0.81  per  share  earned  in  the  first 
nine  months  of  1956.  Mr.  Harry  C.  Webb, 
expressing  satisfaction  with  results  achieved, 
looked  forward  to  the  year’s  output  reaching 
7(M),()0{)  tons;  preliminary  results  point  to  sales 
having  reached  a  similar  level. 

GULF  SULPHUR  CORPORATION 

At  the  company’s  Las  Salinas  dome  the 
exploitation  of  new  wells  and  the  effect  of 
the  additional  pumping  station  became 
apparent  in  the  October  and  November  results, 
when  output  totalled  2I,(KK)  and  20,(K)()  tons 
respectively.  The  average  daily  rate  of  about 
700  tons  was  frequently  exceeded,  and  the 
design  rate  of  1,000  tons  is  reported  to  have 
been  exceeded  for  the  first  time  on  4th 
November  when  output  reached  1,023  tons. 

In  the  course  of  exploiting  the  new  wells, 
none  of  the  difficulties  of  excessive  well  pressure 
which  afflicted  earlier  operations  were  experi¬ 
enced.  Seven  out  of  ten  wells  are  reported  to 
have  yielded  crude  sulphur  containing  no  more 
than  0.3%  carbon  and  0.05%  ash,  and  it  is 
expected  that  if  filtered  the  material  may  com¬ 
pare  favourably  with  brimstone  from  Texas 
Gulf  Sulphur  Company’s  Moss  Bluff  dome. 
In  the  meantime,  it  is  understood  that  it  will 
be  set  aside  in  a  vat  to  meet  special  customer 
requirements. 

The  water  transport  facilities,  which  were 
recently  strengthened  by  the  provision  of  a 
new  tug.  are  reported  to  be  adequate  to  move 
a  daily  output  of  1.000  tons  which,  in  the 
liquid  state,  is  carried  to  the  company’s  stock¬ 
pile  at  Coatzacoalcos.  Export  shipments  in 
the  third  quarter  totalled  nearly  41,000  tons, 
of  which  two-thirds  was  directed  to  the  United 
States  and  one-third  to  United  Kingdom  and 
Israel. 


TEXAS  GULF  SULPHUR  COMPANY 

Results  of  the  first  eight  months’  exploita¬ 
tion  of  the  Nopalapa  dome  are  considered 
satisfactory  by  the  company.  The  water 
heating  plant  of  new  design,  mounted  on  twin 
barges,  has  come  up  to  all  expectations.  At 
present  the  plant  is  producing  at  an  annual 
rate  of  170,000  tons  brimstone  and  the  entire 
output  is  being  accumulated  in  a  vat  near  the 
mine  site.  Cia  Exploradora  del  Istmo  S.A.. 
the  operating  company  and  affiliate  of  Texas 
Gulf  Sulphur  Company  expect  to  start  ship¬ 
ment  sometime  in  1958. 

FREEPORT  SULPHUR  COMPANY 

The  agreement  signed  between  The 
Sulphur  Exploration  Company  of  Houston  and 
the  Freeport  Sulphur  Company  at  the  end  of 
September  gives  the  latter  an  opportunity  to 
develop  resources  in  this  new  and  promising 
production  zone.  The  Sulphur  Exploration 
Company  holds  large  concessions  on  the 
customary  terms  from  the  Mexican  Govern¬ 
ment  whereby  a  portion  of  the  concession — 
in  this  case  one-tenth — reverts  to  the  Govern¬ 
ment  each  year  and  the  remainder  must  be 
intensively  surveyed.  The  agreement  provides 
for  an  extensive  drilling  programme  by 
Freeport  during  1958  to  ensure  that  sulphur¬ 
bearing  concession  areas  are  not  abandoned 
to  the  Government. 

According  to  Mr.  Kaplan,  President  of 
The  Sulphur  Exploration  Company,  Freeport 
has  option  to  drill  at  least  26  wells  during 
1958  in  the  concession  areas,  and  he  expected 
that  work  would  be  concentrated  on  the  South- 
East  part  where  previous  drilling  had 
disclosed  the  existence  of  major  sulphur  forma¬ 
tions.  Under  the  agreement  which,  like  The 
Sulphur  Exploration  Company’s  concession,  is 
believed  to  be  valid  initially  for  five  years, 
Freeport  Sulphur  Company,  in  the  event  of 
sulphur  being  exploited  in  commercial  quanti¬ 
ties,  will  share  profits  with  The  Sulphur 
Exploration  Company. 

Domestic  Consumption 

The  sulphur  using  industries  of  Mexico  arc 
making  rapid  strides  and  already  their  achieve¬ 
ments  are  noteworthy.  The  fertiliser  sector 
increased  its  output  from  56,000  tons  in  1950  to 
212,000  in  1956,  consisting  of  72,500  tons 
superphosphates,  80,000  sulphate  of  ammonia 
and  60,000  tons  of  compounds.  This  output 


level  said  to  represent  62%  of  domestic 
fertiliser  use  of  34.1  kgs.  per  hectare  of  culti¬ 
vated  land,  leaves  some  133,000  tons  to  be 
imported.  Five  new  plants  of  which  one  is  to 
produce  triple  superphosphate,  one  a  mixed 
fertiliser  and  three  nitrogen  fertilisers  are 
designed  to  add  over  200,000  tons  to  Mexican 
supplies  which  will  obviate  the  need  to  import 
and  possibly  after  1959  provide  a  modest  export 
surplus. 


Capacity 

Production 

of 

JOO'o  //,SO, 

metric  tons 

utilisation 

1950 

63,145 

43,374 

69 

1951 

128,845 

56,667 

44 

1952 

136,145 

92,208 

68 

1953 

119,650 

102,503 

86 

1954 

126,850 

109,962 

87 

1955 

161,200 

124,887 

77 

1956 

194,040 

161,483 

83 

Sulphuric  acid  output  of  161.500  metric 
tons  in  1956  originated  at  13  works  which 
operated  at  83/,  of  installed  capacity.  In 
addition  to  new  plants  to  meet  the  sulphuric 
acid  needs  of  some  of  the  above  fertiliser 
plants,  construction  of  several  other  sulphuric 
acid  plants  is  foreseen  before  1960.  These 


Alkamex  5./4.  The  20  tons  per  day  acid  plant  recently 
completed  by  Chemiebau  Dr.  Zieren  at  Mexico  City. 

include  installations  to  meet  the  needs  of  the 
man-made  fibre  industries.  Current  sulphur 
needs  of  Mexico  are  estimated  to  total  about 
70,000  tons  per  annum,  about  two-fifths  of 
which  is  derived  from  the  sulphur  recovery 
plants  of  PEMEX  at  Poza  Rica.  Consumption 
is  expected  to  rise,  slowly  at  first,  to  about  one- 
quarter  million  tons  in  1960. 

Titanium  Dioxide 

The  rising  level  of  titanium  pigments 
consiinintion..a.'’dv.irospctaiin^‘pfeiivxi  rcHi? 

*  lixcludinK  sulphur  in  anhydrite  consumed  i 


Steeply  to  4,386  metric  tons,  prompted  Du  Pont 
S.A.  de  C.V.,  a  subsidiary  of  E.I.  Du  Pont  de 
Nemours  of  Delaware,  U.S.A.,  to  initiate  plans 
in  March,  1957,  for  the  construction  of  a  $2.8 
million  plant  designed  to  produce  initially 
5,000  tons  pigment  and  capable  of  being 
extended  to  7,000  tons.  In  the  early  autumn, 
Industrias  Ouimicas  Basicas  S.A.,  announced 
a  similar  projeet  costing  S6.5  million  and  with 
an  annual  capacity  of  8.(XX)  tons  titanium 
pigment  in  respect  of  which  the  Glidden 
Company  of  Baltimore  is  reported  to  have 
concluded  a  lO-year  agreement  to  provide 
technical  know-how.  Both  projects  have 
incorpc^rated  sulphuric  acid  plants,  with  a 
capacity  of  up  to  1(X)  tons  per  day. 

Independent  observers  contend  that  the 
Mexican  market  is  as  yet  too  narrow  to 
accomnuxlate  both  plants,  which  are  said  to 
be  planned  for  construction  on  sites  in  the  State 
of  Vera  Cruz,  probably  near  Coatzacoalcos; 
neither  has  as  yet  been  started,  but  it  is 
believed  that  the  first  plant  on-stream  may  get 
Government  protection,  although  Industrias 
Ouimicas  Basicas  S.A.  may  have  additional 
consideration  since  one  third  of  the  company’s 
share  capital  is  said  to  be  State  owned. 

Exports 

During  the  first  nine  months  of  1957 
brimstone  exports  from  Mexico  totalled 
631,707  metric  tons,  of  which  232,974  tons 
was  shipped  in  the  third  quarter.*  Over  one- 
half  (53%)  was  shipped  to  United  States,  and 
of  the  remainder  the  major  quantities  were 
directed  to  Australia  and  New  Zealand  (12%), 
United  Kingdom  (11%),  France  (9%)  and 
Holland  (5%).  Germany  and  Israel  were 
new  customers  in  1957  and  most  e.stablished 
users  increased  their  purchases,  while  deliveries 
to  South  Africa  were  reduced. 

It  is  believed  that  Mexico’s  export  volume 
in  1957  amounted  to  a  little  under  9(X).000  tons. 
The  supply  of  nearly  one-half  million  tons 
Mexican  Frasch  sulphur  to  United  States  con¬ 
sumers  is  having  serious  repercussion  on  the 
order  books  of  United  States  producers,  and 
now  that  Mexico’s  overseas  order  book  has 
risen  to  400,000  tons  United  States  sulphur 
exporters  are  adversely  affected  in  these  markets 
as  well.  Continued  expansions  point  to 
iii^ii  cau! 

the  direct  manufacture  of  sulphate  of  ammonia. 
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UNITED  KINGDOM  SULPHUR 


Sulphur  supplies 

Brimstone :  Imports  of  elemental  sulphur 
during  the  third  quarter  1957  amounted  to 
95,284  tons,  and  although  3,500  tons  lower  than 
during  the  corresponding  period  of  1956,  they 
were  18,500  tons  (24°/)  greater  than  in  the 
preceding  quarter.  The  higher  level  of  imports 
was  partly  due  to  more  favourable  chartering 
conditions  earlier  in  the  year,  when  sea  freights 
started  declining.  The  additional  imported 
supplies  were,  moreover,  needed  to  compensate 
for  the  reduction  of  deliveries  from  the  Govern¬ 
ment  stockpiles  which  are  now  nearly  run¬ 
down.  With  the  lowering  of  sea  freights  first 
making  itself  felt  during  the  third  quarter  the 
unit  value  Of  brimstone  imports  receded  to 
£14  6s.  Od.  per  ton,  an  average  of  £1  14s.  Od. 
less  than  in  the  preceding  quarter.  None  of 
the  shipments  which  reached  this  country  in 
the  third  quarter  were  affected  by  the  price 
reductions  towards  the  end  of  September. 


Imports  of  Mexican  sulphur  at  35,753  tons 
were  valued  at  £13  14s.  6d.,  while  those  from 
the  United  States,  totalling  59,989  tons, 
averaged  £14  13s.  Od.  Imports  of  nearly 
4,000  tons  filtercake,  supplied  by  the  Freeport 
Sulphur  Company,  augmented  domestic  waste 
supplies  which  Nitrogen  Fertilisers  Ltd.,  Flix- 
borough,  are  able  to  use  effectively  in  their 
specially  designed  acid  plant. 

Domestic  recovered  sulphur  supplies 
regained  if  not  exceeded  their  former  level 
which  had  fallen  as  a  result  of  greater  use  of 
Carribean  crudes  after  Suez,  and,  in  the  absence 
of  official  statistics,  it  is  estimated  that  in  the 
third  quarter  production  totalled  14,000-15,000 
tons.  Deliveries  of  refinery  gas  from  Esso 
oil  refinery,  Fawley,  to  the  Southern  Gas 
Board,  and  from  Shellhaven  to  North  Thames 
Gas  Board  will  result  in  additional  brimstone 
and  spent  oxide  being  produced  in  the  course 
of  purifying  these  supplies  to  town  gas 
standards. 
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Pyrites :  Imports  during  the  third  quarter 
totalled  96,776  tons,  4%  less  than  in  the  second 
quarter,  to  raise  the  first  nine  months’  pyrite 
imfKjrts  to  246,000  tons.  14%  less  than  in  the 
same  peritxl  of  1 956.  Under  the  impact  of  lower 
sea  freight  and.  in  the  case  of  Spanish  pyrites, 
the  lower  f.o.b.  prices  which  were  reduced  by 
7/6d.  per  ton  as  from  1st  July,  1957,  the 
average  unit  value  of  imports  in  the  third 
quarter  was  £6  I  Os.  per  ton  compared  with 
the  peak  of  £8  Os.  in  the  second  quarter. 
Imports  of  Cypriot  pyrites  accounted  for  over 
one-half  of  the  total,  and  in  addition  to 
Canadian  and  Spanish  pyrites,  some  4.300  tons 
of  Bolidens  pyrites  entered  the  United 
Kingdom. 


Industrial  prcxluction  advanced  during  the 
summer  months  and  the  seasonally  adjusted 
index — 3-4  index  points  higher  than  in  corres¬ 
ponding  months  of  1956 — rose  to  140  in 
September.  Imported  supplies  met  about 
58%  of  sulphur  needs — 38^°/  in  the  form  of 
brimstone.  l8J/o  as  pyrites,  and  1°/  as  filter 
cake — and  indigenous  resources,  including 
sulphur  in  anhydrite,  spent  oxide,  and  zinc 
smelter  gases  and  sulphur  recovered  from  coal 
and  oil  refining  gases  accounted  for  the  balance 
of  42%. 

Consumption  of  various  raw  materials 
during  the  third  quarter  compared  with  the 
relevant  earlier  periods  are  given  below; — 


3rd  Qtr. 
1957 

Elemental  Sulphur 

Acid  :  Imported  .  65,900 

Recovered  H.S  11,400 

&  Filter  Cake 

Total  Acid  Sulphur  77,300 

Regular  27,000 

Total  Elemental  Sulphur  104,300 

Pyrites  85,900 

Spent  Oxide  . ,  ...  58,900 

Anhydrite  .  183,600 

Zinc  Concentrates  ...  ...  36,100 


Zinc  Concentrates :  Zinc  smelter  operations 
further  declined  in  the  third  quarter  on  account 
of  the  weakness  of  the  metal  markets,  and  in 
consequence  by-prcxiuct  acid  manufacture 
receded  to  about  28,()()()  tons  (100%  H.SO,), 
about  70%  of  capacity,  and  the  lowest  level 
since  1951. 

Stocks:  Acid  sulphur  stocks  rose  about  5,000 
tons  during  the  third  quarter  and  together  with 
non-acid  sulphur  stocks  estimated  at  I5,(K)0 
tons,  brimstone  stocks  totalled  about  110,000 
tons  or  a  little  over  13  weeks’  supply  at  pre¬ 
vailing  rates  of  usage.  Pyrites  stocks  rose 
15,600  tons  (7i%)  to  229,100  tons  or  35  weeks’ 
supply,  whilst  spent  oxide  stocks  designated 
for  acid  manufacture  continued  to  decline- 
1.400  tons  in  three  months- -to  114.900  tons 
or  25  weeks’  supply. 

Consumption 

During  the  third  quarter  1957  consumption 
of  sulphur  in  all  forms*  totalled  about  223,0(X) 
tons,  an  increase  of  12,000  tons  (5J%)  com¬ 
pared  with  the  corresponding  period  of  1956. 

*  Kxcludinit  sulphur  in  anhydrite  consumed  ii 


2nd  Qtr. 

% 

3rd  Qtr. 

% 

1957 

Change 

1956 

Change 

75400 

-12} 

58,200 

-I3i 

9,100 

+  251 

7,500 

+  52 

84,500 

-  8i 

65,700 

fl7i 

29,000 

-  7 

26,100 

+  3i 

113,500 

-  7 

91,800 

4  I3i 

92,200 

-  6i 

87,900 

—  2I 

68,400 

-14 

56,100 

*-  5 

176,300 

f  4J 

172,000 

+  6-i 

37,800 

-  4} 

45,000 

-19J 

Brimstone  consumption — including  HS  and 
filter  cake-  totalled  104,3(X)  tons,  the  highest 
tonnage  on  record  for  the  third  quarter  and 
I3J%  greater  than  in  1956.  Pyrites  consump¬ 
tion  at  an  annual  rate  of  about  340,000  tons, 
was  the  lowest  for  any  quarter  since  the 
beginning  of  1953,  mainly  on  account  of  high 
acid  sulphur  use.  Anhydrite  consumption 
for  acid  manufacture  of  183,600  tons  was  the 
second  highest  on  record,  and  spent  oxide, 
whilst  seasonally  lower,  also  showed  an 
advance  (5%)  over  consumption  in  the  same 
quarter  of  1956. 

Regular  Sulphur 

Reduced  demand  by  the  rayon  industry 
continued  to  affect  adversely  the  level  of 
non-acid  sulphur  consumption.  Much  of  the 
slight  rise  in  output  over  last  year’s  is 
accounted  for  by  synthetic  fibres  and  unused 
rayon  capacity  is  now  estimated  at  1(X) 
million  lbs.  or  about  one-fifth  of  installed 
capacity.  Deliveries  of  filament  yarn  were 
10%,  lower  in  the  third  quarter  and,  but  for 
the  motor  industry  boom  which  caused  an  8%^ 

the  direct  manufacture  of  sulphate  of  ammonia. 


Imperial  Chemical  ImlaMrie.s  Litl.  Anhvilrile  acid  plain  at 

lion  of  LW.OOO 

increase  for  high  tenacity  yarn,  these  might 
have  receded  as  much  as  staple  fibre,  deliveries 
of  which  were  25  /  below  those  of  the  first 
quarter.  Requirements  for  rubber  com¬ 
pounding  sulphur  dioxide  and  sulphites  are 
reported  to  have  been  above  average. 

Sulphuric  Acid* 

Production  of  sulphuric  acid  in  the  third 
quarter  totalled  545,828  tons  (l(K)%  HjSO,). 
5^°/  more  than  in  the  corresp<inding  peritxl  of 
1956.  It  resulted  from  the  use  of  the  following 
raw  materials  : — 

3rd  Qtr.  2nd  Qtr.  3rd  Qtr. 


Elemental  Sulphur 

1957 

/ 

1957 

X. 

7956 

X, 

Imported  brimstone 

334* 

36 

31  4 

Recovered,  H,S  and 
cake  . 

filter 

•  54* 

4i 

4 

Sulphur  in: — 

Pyrites  . 

. . .  2O4' 

21 

224’ 

Spent  oxide  . 

...  14] 

15I 

I4i 

Anhydrite  . 

...  194* 

174’ 

194 

Zinc  concentrates 

...  5i 

5) 

74 

Wc  arc 

indebted  to  the 

National  Sulphuric 

milin^ham.  The  new  350fi.  kiln  with  an  annual  consump- 
lons  anhydriie. 

The  seasonally  intensive  employment  of 
anhydrite  acid  capacity  resulted  in  an  increase 
of  its  share  of  the  total  production  to  I9^%. 
Compared  with  the  previous  summer  quarter 
the  share  of  brimstone  acid  output  has  also 
increased  from  35^%  to  39^%,  at  the  expense 
of  pyrites  acid  output  and  by-prcxiuct  acid  at 
zinc  smelters.  There  was  no  significant  change 
in  the  effective  production  capacity  of  698,040 
tons  (100%  H.SO,);  only  78.2%  was  employed. 
More  chamber  plants  were  idle  and  employ¬ 
ment  of  63.6%  compares  with  83.2%  of  con¬ 
tact  acid  capacity. 

Sulphuric  Acid  Consumption 

Consumption  of  sulphuric  acid  in  the  third 
quarter  amounted  to  553,738  tons  (100% 
H.SO,),  an  increase  of  8%  over  1956  and  the 
highest  third  quarter’s  total  on  record. 

Principal  changes  in  individual  consuming 
industries  compared  with  the  corresponding 
period  in  1956  were  as  follows: — 

Association  for  information  placed  at  our  disposal 


Change 

. .  tom  % 

Titanium  dioxide  .  4. 12,200  18 

Soap,  Glycerine  and  Detergents  ..  t  8,400  46^ 

Superphosphates  .  i  8,200  74' 

Sulphate  of  Ammonia  .  t  5,4cx)  7j 

Dyestuffs  and  Intermediates  .  •  3,400  19J 

Iron  pickling  .  v  2,600 

Rayon  and  Transparent  paper  ...  t  2,600  4 

Tar  and  Benzole  .  i  2,000  34 

Quantitatively  smaller,  but  nevertheless 
important  changes  occurred  in  bichromates 
explosives  (—21^%),  hydrofluoric  acid 
(-32%). 

Acid  usage  by  the  main  consumer  groups 
in  the  two  periods  was  as  follows  : — 


3rd  Qtr.  i957  3rd  Qtr.  1956 
000  tons  %  000  ions  % 


Fertilisers  . 

Fertilisers 

188 

34.0 

175 

34- 1 

Superphosphates 

lit 

20.4 

105 

20.5 

Sulphate  of  Ammonia 

75 

0.6 

70 

0.6 

Chemicals  . 

Titanium  dioxide  and 

61 

II.O 

69 

13-5 

Lithopone  . 

Rayon  and  Transparent 

82 

14.9 

71 

13.8 

Paper  . 

66 

II.9 

63 

12.4 

Metallurgy  . 

31 

5-7 

29 

5-7 

Oil  Refining  . 

15 

2.7 

15 

3.0 

Dyes  . 

21 

3.8 

18 

3-4 

Soaps  &  Detergents 

26 

4-8 

18 

3-4 

Miscellaneous  . 

64 

12.2 

54 

10.6 

Total  . 

554 

100.0 

512 

100.0 

As  the  result  of  the  progressive  expansion 
of  sulphuric  acid  consumption  for  titanium 
dioxide  manufacture,  the  volume  of  acid  con¬ 
sumed  is  at  present  only  exceeded  by  that  used 
in  superphosphates  manufacture.  The  largest 
proportionate  rise  in  acid  use  can  be  recorded 
in  the  soap  and  detergent  industry;  develop¬ 
ments  in  detergent  intermediates  manufacture 
are  believed  to  account  for  the  spectacular 
growth  in  this  use  .sector.  Sulphuric  acid 
demand  in  iron  and  steel  manufacture  has  been 
limited  by  regeneration  of  acid  pickle  liquor, 
whilst  new  processes  in  which  sulphuric  acid 
plays  a  lesser  part  are  believed  to  have 
influenced  explosive  output. 

Summary 

Significant  developments  in  the  United 
Kingdom  industry  in  the  third  quarter  1957 
are  as  follows  : — 

(a)  Consumption  of  sulphur  in  all  forms  of 
223,000  tons  was  the  highest  in  any 
summer  quarter. 

(b)  Import  prices  of  brimstone  and  pyrite  are 
lower  following  the  drop  in  sea  freights. 

(c)  Sulphuric  acid  output  has  expanded  while 
non-acid  sulphur  use,  on  account  of  the 


difficulties  of  the  viscose  rayon  industry, 
is  stagnating. 

(d)  The  continued  high  level  of  brimstone  and 
anhydrite  acid  production  contrasts  with 
the  recession  in  pyrites  acid  and  by- 
pnxiuct  acid  manufacture,  the  latter 
caused  by  reduced  metal  demand. 

The  anticipated  trend  in  the  consumption 
pattern  of  the  United  Kingdom  sulphur 
industry,  namely  the  full  use  of  available 
anhydrite  acid  facilities  and  the  progressive 
growth  of  brimstone  use,  is  now  firmly  estab¬ 
lished.  Of  the  acid  plant  projects  initiated 
since  the  cessation  of  Government  control  on 
31st  December  1955  —  new  brimstone  acid 
installations  have  been  placed  on  stream  by 
Messrs.  R.  «&  J.  Garroway  at  Glasgow  and 
British  Titan  Prtxiucts  Co.  Ltd.  at  Grimsby. 
At  least  three  additional  similar  plants  with  a 
combined  capacity  of  425  tons  per  day  are 
under  construction  and  due  to  start  operations 
during  this  year.  At  the  same  time  the  pros¬ 
pects  of  pyrites  usage  have  improved  to  the 
extent  that  at  established  mtxfern  plants, 
favourably  situated  to  blast  furnaces  or  other 
equitable  cinder  outlets,  there  is  no  longer  a 
sufficiently  clear-cut  cost  differential  to  make 
conversion  to  brimstone  use  attractive.  The 
further  reduction  of  pyrites  prices  in  the  New 
Year  helps  this  position  and,  aided  by  better 
residue  valuation,  the  possibility  of  pyrites 
being  selectively  competitive  with  brimstone  is 
in  sight. 

Adequate  acid  plant  capacity  and  cheaper 
raw  materials  have  promoted  an  ample  supply 
situation  as  the  result  of  which  the  United 
Kingdom  sulphuric  acid  market  has  weakened, 
especially  in  the  North  of  England,  during  the 
autumn  months.  Greater  labour  and  overhead 
costs,  however,  have  so  far  prevented  a  break 
of  the  higher  market  price,  established  last 
August.  The  increasing  competition  in  world 
sulphur  markets  favours  the  United  Kingdom 
industry  and  as  the  world’s  largest  importer  — 
next  to  the  United  States  —  it  is  at  present  the 
focus  of  attention  by  active  and  potential 
suppliers  of  brimstone  and,  to  a  lesser  extent, 
pyrites.  The  concurrent  expansion  of  brim¬ 
stone  and  HoS  recovery  facilities  from  oil  and 
coal  gases  as  a  result  of  which  output  in  this 
sector  of  indigenous  sulphur  supplies  is  likely 
to  double  speedily,  is  accentuating  the  buyers’ 
market. 
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W.  &  H.  M.  GOULDING  LIMITED 

One  hundred  years  of  fertiliser  production  in  Ireland 


(ieneral  \iew  of  the  sulphuric  acid  I  fertiliser  plant  at  East  Wall,  Duhlin. 


and  in  1860  an  acid  plant  burning  sulphur 
and  consisting  of  one  lead  chamber  was 
installed.  The  sulphur  was  soon  replaced  by 
the  cheaper  pyrites  obtainable  from  Avoca. 
Co.  Wicklow,  and  by  1868  the  plant  had 
expanded  to  five  chambers.  This  expansion 
was  reflected  in  sales  of  fertiliser,  which  rose 
from  857  tons  in  1861  to  over  7.(KK)  tons  in 
1868. 


to  a  factory  being  opened  at  Pensacola.  Florida, 
in  1891  with  a  capacity  of  45,0(X)  tons.  This 
was  operated  until  1905  when,  for  various 
reasons,  it  was  sold. 

The  growing  demand  from  the  home 
market  was  met  by  expansion  of  the  Cork  and 
Dublin  factories  in  1893,  and  a  controlling 
interest  in  three  fertiliser  companies  was 
acquired  between  1897  and  1899.  By  1902, 


QNE  of  the  first  companies  to  produce 
“  chemical  manures  ”  on  a  commercial 
scale,  W.  &  H.  M.  Goulding  Ltd.,  of  Dublin. 
Ireland,  celebrated  their  eentenary  last  year. 

Two  brothers,  William  and  Humphrey 
Manders  Goulding.  prcxluced  small  quantities 
of  superphosphate  in  the  early  1 850’s  as  a  side¬ 
line  to  their  business  as  Oil  and  Colour 
Merehants  and  agents  for  agricultural 
materials.  The  success  of  this  venture  led 
in  1856  to  the  acquisition  of  premises  at  The 
Glen.  Cork,  where  manufacture  of  superphos¬ 
phate  was  commenced  from  bones  obtained 
locally  and  imported  sulphuric  acid.  This 
importation  of  acid  was  a  serious  handicap. 


By  1869,  a  second  factory,  complete  with 
acid  plant,  had  been  established  in  Dublin 
and  within  three  years  sales  had  more  than 
doubled. 

Phosphate  rock  gradually  replaced  ground 
bones  and  was  obtained  from  a  wide  variety 
of  sources.  Rock  from  the  United  States 
was  used  extensively  before  supplies  from 
North  Africa  were  obtained  regularly  in  the 
I920’s.  Believed  to  be  the  first  company  to 
export  fertiliser  to  the  United  States,  extensive 
trade  was  also  built  up  in  the  United  Kingdom, 
France.  Portugal.  Russia,  Norway  and  Natal, 
where  a  special  fertiliser  was  sold  for  the  sugar 
cane  crop.  The  large  trade  with  America  led 
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sales  had  reached  approximately  12().0()()  tons, 
and  following  additions  to  plant  and  acquisi¬ 
tion  of  an  interest  in  two  more  companies, 
sales  increased  to  150.()()0  tons  in  1928  and 
178,000  tons  in  1939.  Although  seriously 
affected  by  the  war,  a  large  nnxlernisation 
programme  was  carried  out  in  the  post-war 
years,  and  in  1951  the  first  granular  fertiliser 
plant  in  Ireland  was  opened  in  Dublin. 

The  Goulding  group  of  companies  to-day 
operate  seven  factories  producing  sulphuric 
acid  and  superphosphate,  in  addition  to  powder 
and  granular  compounds.  These  factories 
are  situated  at  Belfast  and  Londonderry  in 
Northern  Ireland,  and  at  Drogheda,  Dublin 
(two  work,s).  Wicklow  and  Cork  in  the 
Republic  of  Ireland.  In  the  prcxluction  of 
sulphuric  acid,  the  raw  materials  used  per 
annum  are  approximately  12,500  tons  sulphur, 
4,700  tons  spent  oxide  and  45,000  tons  pyrites, 
making  in  excess  of  100,000  tons  100%  H  SO,. 

In  addition  to  the  seven  acid-pr(xlucing 
factories,  there  is  another  works  at  Waterford 
where  powder  and  granular  compounds  are 
manufactured.  Two  new  factories  have  also 
recently  gone  into  prtxiuction,  one  at  Marina. 
Cork,  where  powder  and  granular  compounds 
are  being  made,  and  the  second  at  Sligo,  which 
is  making  powder  compounds.  A  second 

SULPHUR 

^HE  reduction  in  September  1957  of  the 

world  price  of  sulphur,  which  was  the 
direct  result  of  the  rapid  expansion  of  sales 
by  Mexican  producers  at  the  expense  of  the 
United  States  Frasch  sulphur  industry,  has 
seriously  impaired  the  prospects  of  the  Italian 
sulphur  industry.  The  ability  of  the  Ente  Zolfi 
Italiani  to  sell  competitively  in  .selected  markets 
was,  moreover,  weakened  by  the  continued 
slump  in  sea  freights  which  narrowed  the 
freight  advantage  of  Italian  sulphur.  The 
limited  resources  which  the  Italian  Govern¬ 
ment  has  placed  at  the  Ente  Zolfi  Italiani’s 
disposal  for  the  purpose  of  subsidising  the 
export  price  of  Italian  sulphur  are  thus  being 
severely  strained.  To  alleviate  the  position  the 
Sicilian  Parliament  approved  a  draft  law 
authorising  the  Ente  Zolfi  Italiani  to  guarantee 


stage  of  development  in  these  new  factories 
envisages  the  introduction  of  acid  and  super¬ 
phosphate  plant.s,  with  the  possibility  of 
doubling  the  capacity  later  as  a  third  stage 
of  development. 

The  Company's  policy  is  designed  to  meet 
the  growing  demand  for  fertilisers  in  the  home 


The  Marina  fertilizer  plant  at  Cork. 


market.  In  this  respect  the  impressive 
mcxiernisation  and  expansion  programme 
should  ensure  ample  supplies  of  top  quality 
fertilisers  specially  formulated  to  meet  the 
requirements  of  Irish  soils. 

IN  ITALY 

the  sulphur  prcxiucers  a  minimum  profit.  This 
has  been  submitted  to  the  National  Parliament 
and  it  may  be  expected  to  come  up  shortly  for 
discu.ssion  in  the  appropriate  Committee.  The 
Sicilian  mining  industry  itself  went  through 
another  crisis  in  mid-December  when,  because 
of  extensive  wage  arrears,  miners  threatened 
an  industry-wide  stay-down  strike.  The  timely 
passage  of  the  draft  law  enabled  the  mine 
owners  to  secure  financial  relief  which  averted 
the  strike. 

Prcxluction  of  fused  sulphur  during  the 
period  January  to  the  end  of  November  1957 
totalled  162,030  metric  tons,  fractionally  (i%) 
more  than  in  the  preceding  year.  The  present 
rate  of  production  of  fused  sulphur  is  about 
15.000  tons  monthly,  a  level  substantially  below 
the  corresponding  output  of  crude  sulphur  ore  ; 
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the  balance  is  used  in  the  natural  state  for  the 
manufacture  of  sulphuric  acid.  In  addition 
to  developments  in  Sicily,  the  use  of  sulphur 
ore  and  sulphur  concentrates  containing  up  to 
50%  sulphur  is  growing  in  importance  on  the 
Italian  mainland.  Sulphur  ore  mining  in 
Central  Italy  is  expanding  and  the  discovery 
of  the  10  million  ton  high  grade  sulphur  ore 


Exports 

Despite  the  exceptionally  high  level  of 
exports  early  in  1957 — the  highest  rate  since 
the  war  -the  year’s  total  to  the  end  of  Novem¬ 
ber  only  amounted  to  130,517  metric  tons.  The 
principal  outlet  has.  as  in  the  past,  been  France 
which  accounted  for  24%  of  total  export 
deliveries;  Israel  (17^%),  Tunisia  (15%).  and 


Ciencrtil  view  of  the  (iihellini  Mines;  the  site  of  Professor  Roma's  sulphur  refining  pilot  plant. 


deposit  near  Pomezia-  -about  25  miles  north 
of  Rome— may  be  expected  to  enhance  its 
status.  A  consortium  of  three  companies  - 
Olin  Mathieson  Chemical  Corporation,  Societa 
Italiani  Squibb  and  Societa  Rumianca — has 
been  formed  and  this  group  plans  to  exploit 
the  deposit  with  a  view  to  producing  sulphuric 
acid.  It  has  been  mooted  that  a  fluid  bed 
roasting  plant  will  be  installed  and  that  the 
output  will  be  used  in  the  manufacture  of 
polyphosphates  and  other  detergent  inter¬ 
mediates. 

Domestic  sales  of  fused  sulphur  up  to  the 
end  of  November  1957  totalled  108,885  metric 
tons,  approximately  the  same  rate  as  in  the 
preceding  year.  The  Italian  rayon  industry, 
thanks  to  its  competitive  state,  has  been  rela¬ 
tively  little  affected  by  the  world-wide  recession 
in  this  industrial  sector  and  it  is  now  reported 
that  SNIA  Viscosa  plans  to  instal  two  viscose 
rayon  plants — one  for  filament  and  one  for 
staple  fibre — at  Trieste,  where  special  advan¬ 
tages  on  account  of  taxes  and  duties  may 
favour  economics  of  production. 

*  For  turthcr  details  see 
(28) 


the  U.S.S.R.  (I5y)  were  other  major  users  of 
Italian  brimstone.  In  all  some  17  countries 
were  supplied*. 

Sulphur  Stocks 

On  November  30th  1957  slocks  of  Italian 
sulphur  held  in  Ente  Zolfi  Itahani’s  warehouses 
totalled  203,336  tons,  which  was  represented  by 
the  following  grades  : — 


Gialla  Superiorc 
Gialla  Inferiore 

Buona  . 

Corrente 

Total 


metric  tons 
21,277 
81,054 
68,903 
32,102 


203,336 


In  the  twelve-month  perkxl  up  to  the  30th 
November  1957  sulphur  stocks  declined  about 
82,400  metric  tons.  This  reduction  of  29% 
compares  with  a  decline  of  62,000  tons  (18%) 
in  the  preceding  year.  It  is  significant,  how¬ 
ever,  that  since  the  end  of  September  there  has 
been  very  little  change — less  than  700  tons — 
in  stocks  which  emphasises  the  difficulties 
which  have  beset  Italian  exports  since  the 
reduction  of  world  prices. 

Statistical  Appendix. 
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(icneral  vifw  of  the  sulphuric  ucidiferiilizer  inslalloiions  at  Medicine  Hat,  Alberta. 


mercial  Solvents  Corporation  of  New  York  to 
manufacture  fertilisers  which  would  primarily 
be  based  on  natural  gas. 

Financial  backing  was  secured  for  the 
company,  from  both  U.S.  and  Canadian  sources, 
and  of  the  first  Si  million  subscribed  in  cash 
for  preferred  stock.  Commercial  Solvents  pur¬ 
chased  66 /o  and  New  British  the  remainder. 
Through  Eastman  Dillon,  Union  Securities  & 
Co.,  S9  million  was  raised  by  public  issue  of 
debentures  and  common  stock,  and  SI 2  million 
was  obtained  from  the  sale  of  first  mortgage 
bonds.  Once  the  site  of  the  new  plant  at 
Medicine  Hat  had  been  established,  construc¬ 
tion  work— under  the  control  of  Ford,  Bacon 
&  Davis  Inc.,  as  main  contractors  for  the  whole 
project  went  ahead  rapidly  and  the  plant  was 
completed  towards  the  end  of  1956. 

One  of  the  principal  features  of  the  plant 
is  the  application  of  the  St.  Gobain  process  for 


Union  Chimique  Beige  process  have  been 
reduced  to  a  single  stage.  Phosphate  rock 
requires  a  longer  period  of  acidulation  in  this 
process  but  this  is  more  than  compensated  by 
the  reduced  handling  and  the  elimination  of  the 
need  to  grind  the  rock  as  finely  as  in  conven¬ 
tional  plants.  The  process  also  enables  the 
uncalcined  western  phosphate  rock,  with  its 
high  organic  content  to  be  used  as,  although 
foaming  is  but  slightly  reduced,  its  nuisance  is 
effectively  checked. 

The  single  digesters  are  capable  of  pro¬ 
ducing  62^  tons  per  day  HtPO,  so  that,  with 
two  units  installed  the  company  can  take  the 
best  advantage  of  changes  in  demand 
for  fertilisers.  The  individual  units  can  be 
closed  down  for  as  long  as  three  days  without 
any  alteration  of  the  characteristics  of  the 
gypsum  crystals  appearing. 


NORTHWEST  NiTRO  CHEMICALS  LIMITED 


'JpHE  new  S22  million  fertiliser  plant  of  North¬ 
west  Nitro  Chemicals  Limited  at  Medicine 
Hat,  Alberta,  has  within  a  year  of  commencing 
operations  established  itself  as  a  major  supplier 
of  high  grade  nitrogenous  and  compound 
fertilisers  to  local  and  U.S.  markets.  The 
company  owes  its  origin  to  the  foresight  of  New 
British  Dominion  Oil  Company  Limited,  who 
following  the  discovery  with  Midcon  Limited, 
of  attractive  gas  reserves  in  1954  at  Etzikom. 
near  Medicine  Hat.  were  joined  by  the  Com- 


the  production  of  mixed  fertilisers — notably 
diammonium  phosphate  -  incorporating  the 
phosphoric  acid  process  developed  by  St. 
Gobain  in  conjuction  with  Union  Chimique 
Beige.  This  is  the  first  time  that  this  process 
has  been  installed  in  North  America. 

Phosphoric  Acid  ' 

The  process  in  view  of  its  simplicity 
shows  favourable  operating  costs.  Previously 
acidulation  of  the  phosphate  rock  has  required 
a  number  of  reactors,  which  in  the  St.  Gobain/ 


Ammonia  and  Sulphuric  Acid 

The  granulation  unit,  which  requires 
sulphuric  acid  for  blending  and  ammonia  for 
neutralizing,  obtains  its  supplies  from  inte¬ 
grated  plants  built  by  the  Kellogg  Company  of 
Canada,  Ltd.  The  sulphuric  acid  plant  of  the 
Leonard  Construction  Co.’s  design,  has  an 
annual  capacity  of  128,700  tons  (100%  H.SOi) 
contact  acid  and  uses  local  recovered  sulphur. 
The  acid  plant  was  the  first  to  be  completed, 
it  was  operating  on  a  limited  scale  in  October. 
1956,  and  was  closely  followed  by  production 
from  the  nitric  acid,  ammonium  nitrate,  an¬ 
hydrous  ammonia,  and  ammonium  phospate 
units. 

The  ammonia  plant  is  based  on  the 
synthesis  of  natural  gas  and  nitric  acid  require¬ 
ments  are  met  from  a  unit  which  employs  the 
process  developed  by  the  Chemical  and 
Industrial  Corporation. 

Raw  Materials  Requirements 

The  company’s  policy  has  been  to  enter 
into  long  term  agreements  for  the  supply  of 
raw  materials  in  order  to  minimise  any  adverse 
effects  caused  by  fluctuations  of  the  market  and 
weather.  Natural  gas  supplies  are  being 
obtained  under  contract  from  the  South  Alberta 
Pipelines,  Ltd. — a  joint  company  formed  by 
New  British  Dominion  and  Midcon  Companies 
-who  operate  the  10",  45  mile  pipeline  from 
the  Etzikom  gas  field.  Seven  gas  wells  have 
already  been  established  and  total  sales  of 
natural  gas  contracted  for  the  first  fifteen  years 
already  amount  to  92  thousand  million  cubic 
feet.  Supplies  surplus  to  Northwest  Nitro’s 
requirements  are  made  available  to  the  town 
of  Medicine  Hat. 

The  establishment  of  the  natural  gas 
cleaning  plant  by  the  British  American  Oil 
Company  at  Pincher  Creek,  provided  an 
economic  and  favourably  situated  source  of  low 
cost  sulphur.  A  five  year  contract  gives  North- 
we.st  Nitro  Chemicals  security  of  supplies  at  an 
annual  rate  of  44.(X)0  tons  high  purity  sulphur. 
Phosphate  rock  supplies  originate  from  the  J. 
R.  Simplot  Company  in  Idaho.  The  mine’s 
inaccessibility  in  winter  has  made  it  necessary 
to  build  sufficient  storage  capacity  to  provide 


one  year’s  supply.  This  has  also  involved  the 
installation  of  additional  rock  handling  facilities 
as  it  entails  the  build-up  of  the  stockpile  during 
the  three  summer  months. 

When  in  full  operation  it  is  estimated  that 
about  410  tons  per  day  of  phosphate  rock,  and 
140  tons  per  day  of  sulphur  are  required. 
Phosphoric  acid  production  absorbs  3 /5th  of 
the  daily  sulphuric  acid  output  of  about  530 
tons  while  the  remainder  is  used  in  the  produc¬ 
tion  of  ammonium  sulphate  phosphate  fertil¬ 
isers. 

Fertilisers 

The  plant  has  a  capacity  to  produce 
annually  140.000  tons  of  fertilisers  and  the 
flexibility  of  plant  design  enables  varying 
grades  of  the  different  fertilisers  to  be  produced. 
Annual  design  capacity  for  ammonium  phos¬ 
phate  (11-48-0)  is  65,000  tons,  ammonium 
nhosphate  sulphate  (16-20-9)  42,000  tons  and 
ammonium  nitrate  35,000  tons  (35^%  N). 
To  this  range  of  products  was  added  early  this 
year  ammonium  nitrate  phospate  (27-14-0). 
Output  is  valued  at  about  $1 1  million  annually 
and  the  company  has  a  large  distributive 
organisation  in  the  Prairie  Provinces,  with 
Harrisons  and  Crossfield  (Canada)  Limited  as 
exclusive  sales  agents. 

Summary 

The  fertiliser  plant  of  Northwest  Nitro 
Chemicals  represents  an  initial  and  significant 
stage  in  the  utilisation  of  the  vast  Canadian 
resources  of  natural  gas  and  the  rapidly  mount¬ 
ing  supplies  of  by-product  sulphur.  Producing 
a  range  of  nitrogenous  fertilisers,  principally 
for  the  western  Canadian  market,  the  company 
has  also  had  considerable  success  in  estab¬ 
lishing  a  market  in  the  North-west  United 
States.  In  view  of  the  present  relatively  low 
utilisation  of  ammonia  capacity  in  the  Western 
States  this  penetration  reflects  the  high  degree 
of  competitiveness  of  the  company’s  product 
which  is  partly  based  on  favourable  location 
to  raw  materials  and  markets,  while  the  plant 
design  ensures  favourable  economics  and  a 
rapid  change  in  types  of  fertiliser  production 
to  meet  the  varying  needs  of  the  market. 
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Current 

UNITED  KINGDOM 

Simon  Carves  Ltd.  —  Plant  Construction 
Progress 

The  Sifnon  Croup's  Autumn  Review 
gives  an  account  of  recent  completions  of 
sulphuric  acid  plants  and  installations,  princi¬ 
pally  in  the  United  Kingdom  and  the 
Commonwealth.  Two  new  sulphuric  acid 
plants,  each  with  a  daily  capacity  of  50  tons 
(100%  HjSO,),  have  been  commissioned;  one 
for  Messrs.  R.  &  J.  Garroway,  at  Netherheld. 
Glasgow,  and  the  other  for  the  Indian  Iron  and 
Steel  Company  at  Hirapur.  GocxI  progress 
is  reported  on  work  in  hand  in  the  United 
Kingdom:  the  140  tons  tier  day  plant  for 
Fisons  Ltd.,  at  Immingham,  the  175  tons  per 
day  of  Laporte  Titanium  Ltd.,  at  Stalling- 
borough,  and  the  sulphur  recovery  plant  based 
on  acid  gas  for  British  Petroleum  Refinery  at 
the  Isle  of  Grain,  Kent,  are  all  expected  to  be 
in  service  in  the  spring  of  1958. 

In  the  Southern  hemisphere  erection  of  the 
following  plants  is  proceeding  satisfactorily: — 

JOO/o 

H,SO, 

Mary  Kathleen  Uranium  Ltd.  Australia  no  tons 
Kiwi  Fertiliser  Company  New  Zealand  no  tons 
Bay  of  Plenty 

Fertiliser  Works  ..  New  Zealand  no  tons 

Southland  Co-operative 

Phosphate  Company  .  New  Zealand  no  tons 

African  Explosives  &  Chemicals 

Industries  (Rhodesia)  Ltd.  Rhodesia  182  tons 

Widespread  interest  has  been  aroused  by 
the  1(K)  tons  per  day  wet-contact  plant  for  the 
Shell  Company  of  Australia  Ltd.,  at  Geelong. 

This  is  the  first  unit  in  Australia  to  make  u.se 
of  sulphur  in  oil  refinery  gases.  The  resultant 
acid  is  to  be  supplied  to  the  adjacent  works 
of  Cresco  Fertilisers  Ltd.  In  the  Union  of 
South  Africa,  Fisons  (Pty.)  Ltd.  is  building, 
as  part  of  a  major  fertiliser  project,  a  230 
tons  per  day  sulphuric  acid  contact  plant  at 
Sasolburg. 

Work  has  started  on  the  installation  of 
tail  gas  mist  precipitators  at  the  anhydrite 
acid  plant  of  United  Sulphuric  Acid  Corpora¬ 
tion  at  Widnes.  and  on  three  mist  precipitators 
for  British  Titan  Products  Company  Ltd.,  at 
Grimsby. 

•  See  also  paac 
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Events 

Messrs.  Huntington.  Heberlein  &  Co. 
Ltd.*  report  that  the  wet  contact  acid  plant 
for  the  North  Thames  Gas  Board  at  Beckton 
is  virtually  completed  and  that  all  the  materials 
for  the  six  Herreschotf  furnaces,  for  the  Rhtxlia 
sulphuric  acid  plant  in  South  Africa,  have  now 


Blvvooruii:icht  Cioltl  Mines  Ltd.  I  Union  of  Sonih  .Africa). 
The  150  tons  per  day  sulphuric  acid  plant  recently 
completed  hy  Siinon-Carves  Ltd. 


been  shipped.  Other  work  by  this  company 
includes  the  erection  of  an  acid  concentration 
plant  for  the  Government  of  Pakistan,  and  the 
installation  of  a  ceramic  filter  on  the  South- 
Eastern  Gas  Board's  Simon-Carves  KachkarotT 
acid  plant  at  Phamix  Wharf. 

British  Chrome  and  Chemicals  Ltd. 

Following  the  extensive  re-organisation 
and  expansion  in  1956  of  the  production 
facilities  for  sodium  bichromate  and  chrome 
chemicals,  British  Chrome  &  Chemicals  Ltd., 
have  now  decided  to  expand  the  sulphuric  acid 
capacity  of  the  Eaglescliffe  Chemical  Works. 
An  order  has  been  placed  with  the  Power  Gas 
Corporation  Ltd.  for  the  erection  of  a  KM) 
tons  per  day  (100%  H  .SO1)  sulphuric  acid  plant 
based  on  the  design  of  Chemiebau  Dr.  Zieren 
and  the  use  of  brimstone.  Output  will  be  in 
the  form  of  95%  and  70%  acid. 

Formerly  the  Eaglescliffe  Chemical  Co. 
the  company’s  present  name  was  registered 
after  the  purchase  of  John  &  James  White  Ltd. 

34.  Norway 
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in  1953.  The  parent  company,  British  Chrome 
&  Chemicals  (Holdings),  has  now  merged  with 
Brotherton  &  Company  of  Leeds.  The  lattei 
is  a  leading  producer  of  sulphur  dioxide  and 
sulphites  and  the  group  now  becomes  one  of 
the  major  sulphur  users  in  the  United  Kingdom. 

CANADA 

New  Sulphur  Recovery  Project 

The  Texas  Gulf  Sulphur  Company  of 
New  York,  in  co-operation  with  Devon-Palmer 
Oils  Ltd.,  Canadian  Shell  Explorations  Ltd., 
and  Shell  Oil  Company,  all  of  Calgary, 
Alberta,  is  planning  large-scale  elemental 
sulphur  production  based  on  sour  natural  gas 
discovered  by  the  Shell  Oil  Company  of 
Canada  in  the  Okotoks  gas  fields  district. 

Devon  Palmer  Oils  Ltd.,  who  are  respon¬ 
sible  for  the  production  and  gathering  system 


gas,  report  the  following  analysis  : — 

Carbon  Dioxide 

/u 

10.72 

Nitrogen 

1.32 

Hydrogen  Sulphide  . . . 

34-39 

Methane 

52.44 

Ethane  ... 

0.53 

Propane  . 

0.14 

Others  ... 

0.46 

It  is  estimated  that  from  the  processing 
of  each  one  million  cubic  feet  of  gas  there 
will  be  480,0(X)  cu.  ft.  of  residue  gas  for  sale, 
1 1.6  long  tons  of  sulphur  and  2.6  barrels  stock 
tank  condensate  35°  API.  The  gas  will  be 
supplied  at  a  daily  rate  of  31  million  cu.  ft. 
from  ten  wells,  seven  of  which  are  owned  by 
The  Devon-Palmer  Group. 

Texas  Gulf  Sulphur  will  operate  the  gas 
cleaning  and  sulphur  recovery  plant,  and  will 
utilize  a  process  similar  to  that  employed  at 
the  Worland,  Wyoming,  plant.  Monoethanol- 
amine  is  to  be  used  as  the  absorbent  and  is 
normally  diluted  to  15%-25%  of  amine  by 
weight.  The  solution  is  passed  counter- 
currently  to  the  sour  gas  in  a  tray  type 
absorber,  and  one  pass  is  generally  sufficient 
to  produce  a  gas  with  an  H.5  content  of  less 
than  one  grain  per  100  cu.  ft.  which  makes  it 
acceptable  for  piping.  Stripping  the  amine 
solution  releases  the  concentrated  HoS  and 
partial  combustion  and  catalysis  in  a  Claus 
type  kiln  produces  elemental  sulphur  and 
permits  heat  recovery  in  a  waste  heat  boiler. 
Capacity  will  be  360  tons  per  day  of  high 
purity  brimstone,  and  the  gas  cleaning  plant 


will  produce  14,1  million  cu.  ft.  of  sweet  gas 
and  78  barrels  of  liquid  petroleum  condensate. 
The  dry  gas  is  to  be  sold  either  to  a  public 
utility  Company  or  to  an  exporter  of  natural 
gas  to  the  United  States,  possibly  the  Southern 
Alberta  Gas  and  Pipeline  Company,  which 
plans  to  run  a  1,300-mile  line  direct  to  San 
Francisco. 

Brown  &  Root  Inc.,  of  Houston,  Texas, 
are  in  charge  of  construction  and  site  prepara¬ 
tion  work  has  been  commenced.  The  plant 
was  originally  designed  to  enter  production 
towards  the  end  of  1958,  but  it  is  understood 
that  the  recent  reduction  of  U.S.  price  of 
Frasch  sulphur  may  modify  this  date. 

INDIA 

Sulphur  State  Trading 

Since  1st  January  1958,  State-controlled 
purchasing  of  sulphur  is  believed  to  have  taken 
the  place  of  licencing  and  quantitative  import 
control.  The  new  State  Trading  Department 
at  New  E>elhi,  which  already  deals  in  soda 
ash  and  caustic  soda,  is  expected  to  conclude 
contracts  with  individual  sulphur  suppliers  on 
the  basis  of  requisitions  by  the  industry. 
Distribution  and  sales  at  controlled  prices  to 
individual  users  is  expected  to  be  effected 
through  the  intermediary  of  the  former  major 
importers  and  distributors,  most  of  whom  are 
the  agents  of  the  principal  sulphur  producers. 

Acid/Fertiliser  Plant  in  Operation 

Shaw  Wallace  &  Company  Ltd.  have 
recently  commissioned  a  sulphuric  acid/ 
fertiliser  plant  in  Madras.  Built  by  Simon- 
Carves  Ltd.,  of  Cheadle  Heath,  Cheshire,  the 
brimstone  burning  acid  plant  has  a  capacity  of 
20  tons  per  day.  and  the  superphosphate  plant 
is  capable  of  producing  1(X)  tons  per  day.  Since 
the  war  the  rapidly  growing  needs  of  the  Indian 
fertiliser  and  heavy  chemical  industries  has 
prompted  intensive  competition  between  plant 
makers.  Simon-C!arves  Ltd.,  who  have  built, 
on  average,  one  plant  a  year  in  India  during 
this  period,  have  now  installed  there  capacity 
of  over  100,000  (100%  H2SO4)  tons  per  annum. 

At  present  there  are  38  sulphuric  acid 
plants  in  operation  in  India  with  an  annual 
capacity  of  one-quarter  million  tons 
(100%  H^Od. 
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(leneral  view  of  Sluiw  H  uUaie  oiiil  Co.  l.hVs.  sulphtirie  mid  pitinl  in  Madras. 


U.S.A. 

New  Sulphuric  Acid  Project 

The  General  Chemical  Division  of  the 
Allied  Cheinical  and  Dye  Corporation  has 
recently  acquired  a  16-acre  site  adjacent  to  the 
Shell  Oil  and  Texas  Companies’  refineries  at 
Anacortes.  Washington.  Site  preparation 
work  has  commenced,  and  final  designs  are 
now  being  completed  for  the  erection  of  a 
sulphuric  acid  plant  which  will  have  facilities 
for  the  burning  of  refinery  sludge  acid  and 
hydrogen  sulphide  gas. 

The  Texas  Company’s  refinery,  known  as 
the  Puget  Sound  Works  will,  when  completed, 
prcxluce  a  wide  range  of  petroleum  products 
for  the  growing  North-West  and  West  coast 
markets.  It  will  include  a  fluid  catalytic 
cracker  with  a  daily  capacity  of  18.0()()  barrels, 
as  well  IS  catalytic  reformers  and  ptilymerisers 
and  alkylation  units.  Shell  Oil  Company’s 
refinery  has  a  crude  oil  throughput  of  50,000 
barrels  a  day,  and  is  based  predominantly  on 
Western  Canadian  and  some  Californian 
crudes.  At  present  an  alkylation  unit  is  being 
installed  at  the  cost  of  several  million  dollars. 
Built  by  Fluor  Corporation,  and  due  on  stream 
mid- 1 958.  the  unit  will  have  a  daily  capacity 
of  24.000  barrels  crude  alkylate,  sufficient  for 
blending  into  800,0(K)  barrels  115/145  aviation 
fuel.  The  process  involves  the  mixing  under 


refrigerated  conditions  olefins  and  isobutane  in 
the  presence  of  a  sulphuric  acid  catalyst.  This 
project  is  another  example  of  co-ordinating  the 
useful  di.sposal  of  sludge  acids  and  sulphur 
values  in  refinery  gases  with  the  as.surance  of 
adequate  low  cost  sulphuric  acid  supplies,  a 
practice  which  is  becoming  increasingly  popular 
in  the  oil  industry. 

Biological  Application  of  Sulphur 

Following  two  years  research  by  scientists 
at  the  University  of  Illinois,  results  have  recently 
been  published  on  the  effect  of  the  addition  of 
sulphur  to  sheep’s  feed.  It  has  been  found  that 
the  addition  of  raw  sulphur  to  the  animals  diet 
prevents  shrinkage  of  wool;  sulphur  appears  to 
find  its  way  into  wool  fibres  to  promote  the 
formation  of  a  molecular  bridge.  The  addition 
of  about  one  part  of  sulphur  in  a  hundred  of 
the  sheep’s  total  feed  intake  is  reported  to  have 
given  the  best  results. 

FRANCE 

Sulphur  Recovery  Plant 

Commissioned  by  Bozel  Maletra,  a  leading 
sulphuric  acid  and  chemicals  producer,  a 
sulphur  recovery  plant  is  currently  being  built 
by  Power-Gas  France  at  Port  Jerome,  near  Le 
Havre,  adjacent  to  the  oil  refineries  of  Esso 
Standard  and  Socony  Vacuum.  Designed  in 


(33) 


co-operation  with  Comprimo  N.V..  of  Holland, 
under  licence  to  Bataafsche  Petroleum  Maats- 
chappij,  of  The  Hague,  the  plant  is  being 
completely  fabricated  in  France,  and  will  have 
a  daily  capacity  of  60  tons  high  purity  brim¬ 
stone.  Bozel  Maletra  are  understood  to  have 


Bozel-Maletra.  Sulphur  recovery  plant  under  construction. 


earmarked  the  new  sulphur  output  for  use  in 
their  Petit  Ouevilly  works,  where  recently 
acid  plant  modernisation  included  the  installa¬ 
tion  of  additional  brimstone  burners. 

GERMANY 

Native  Sulphur  Deposits 

In  the  course  of  oil  exploration  in  the 
Emsland.  North-West  Germany,  sulphur 
deposits  have  been  encountered  at  a  depth 
of  2.000-2,500  feet.  Their  extent  has  not  so 
far  been  determined  and  the  Gewerkschaft 
Barbara  in  Saizgitter  is  making  further  inve.sti- 
gations. 

ITALY 

Expansion  of  By-Product  Acid  Capacity 

At  the  Condor  Oil  Refinery  located  on  the 
outskirts  of  Milan,  the  completion  of  a  new 
sulphuric  acid  plant  raises  the  installed  daily 
capacity  to  90  metric  tons  (100%  H:.S04). 
The  oil  refinery  uses  Middle  East  crudes  con¬ 
taining  li%-2i%  sulphur,  and  to  obviate  the 
hydrogen  sulphide  in  the  gas  streams  causing 
air  pollution,  it  is  extracted  and  converted 
by  the  wet-contact  process  into  sulphuric  acid. 

The  Company’s  first  acid  plant  was 
commissioned  in  August  1955;  it  has  a  daily 
capacity  of  30  metric  tons,  and  was  built  by 
Oronzio  de  Nora  of  Milan  on  the  Monsanto-de 
Nora  patent. 


The  expansion  of  the  refinery,  which 
included  raising  the  throughput  of  the 
catalytic  cracker  to  15,(X)0  barrels  per  day, 
entailed  extra  desulphurisation  facilities  to 
recover  the  additional  sulphur  values.  The 
new  acid  plant  which  was  completed  in 
October  1957,  has  a  rated  capacity  of  60  tons 
per  day  (100%  HjSO*),  but  is  otherwise 
identical  in  design  and  layout.  The  resultant 
sulphuric  acid  is  very  pure — practically  water 
white — and  its  manufacture  represents  a  con¬ 
version  efficiency  of  about  95%  of  the  sulphur 
content  of  the  gas,  which  assays  as  follows; — 

Weight  % 

H,S .  94-92 

H,0 .  1-2 

Hydrocarbons  . . .  4-6 

NHj .  0.8-0.9 

It  is  believed  that  this  installation  is  the 
only  one  of  its  kind  in  Italy  to-day,  although 
two  other  oil  refineries  are  reported  to  be 
planning  H.S  extraction  from  gases,  but 
recovery  is  to  be  in  the  form  of  brimstone. 

NORWAY 

Greater  Flexibility  at  Acid  Plant 

Messrs.  Norsk  Spraensgstofindustri  A  fS 
have  commissioned  Messrs.  Huntington, 
Heberlein  &  Co.  Ltd.,  London,  to  instal  a 
Glens  Falls  brimstone  burner  at  their  Oslo 
sulphuric  acid  plant.  This  will  duplicate 
the  existing  pyrites  roaster  and  allow  the 
company  to  take  advantage  of  the  cheaper 
source  of  sulphur  supply.  Norsk  Spraensgstof- 
industri  A/S,  who  are  explosives  and  chemical 
manufacturers,  produce  annually  about  15,000 
tons  (100%  HjSOi),  although  converter  capacity 
is  somewhat  greater. 

New  Pyrites  Production 

A  project  to  reactivate  the  Kongsberg 
Silver  Mines,  situated  in  the  Saggrenda  district 
of  East  Norway,  is  under  consideration  by 
Lysaker  Kemiske  Fahrik  AjS.  The  Company  is 
reported  to  be  arranging  to  lease  the  mines 
from  the  Government  for  a  period  of  50  years. 
The  mines  have  been  pumped  dry  and  develop¬ 
ment  work  is  in  hand  and  if  the  survey  results 
are  satisfactory  regular  mining  should  start  in 
the  spring  of  1958.  Messrs.  Lysaker  Kemi.ske 
Fabrik  are  sulphuric  acid  makers  whose  instal¬ 
lations  comprise  a  contact  unit  and  a  Petersen 
tower  with  combined  capacity  of  45,(XX)  tons 


Condor  Oil  Refinery.  Wet  contact  acid  installations  built  by  Oronzio  de  Nora  <tf  Milan. 


(100%  H2SO4)  of  which  about  55-60%  is 
utilised.  At  present  the  Company  manufactures 
sulphuric  acid  based  predominantly  on  bought- 
in  Norwegian  pyrites,  supplemented  by  a  small 
quantity  of  brimstone. 

The  favourable  location  of  the  Kongsberg 
mine  in  relation  to  the  acid  plants  at  Lysaker 
near  Oslo,  offers  a  relatively  cheap  source  of 
sulphur  supply.  In  the  assessment  of  the  project 
the  economics  of  acid  manufacture  are  an  im¬ 
portant  factor  and,  if  the  Company’s  Board 
favour  the  project,  the  planned  annual  output 
of  7,(XX)  to  10,000  tons  pyrites  in  the  form  of 
flotation  concentrate,  assaying  about  45%  S, 
40%  Fe  and  free  from  Arsenic,  would  meet 
about  one-half  of  the  Company’s  sulphur 
needs.  Although  relatively  small,  the  develop¬ 
ment  underlines  the  trend  everywhere  of  keener 
costing  of  raw  materials  supply. 


SPAIN 

Sulphur  Production  — 1956 

The  first  full  year  of  operation  of  the  new 
sulphur  recovery  plant  of  Real  Cia  Asturiana 
de  Minas  at  Hinojedo  was  primarily  responsible 
for  the  29%  rise  in  domestic  Spanish  sulphur 
production  to  52,699  metric  tons.  Individual 
productions  in  1955  and  1956  are  as  follows: — 

I9SS  1956 

Goto  Minero  de  Hellin  S.A.  2,944  2,555 

Cia  Espanola  Minas  Rio  Tinto  S.A.  34,102  36,600 
Azufres  de  Lorca  S.A.  ...  ...  2,020  2,834 
Real  Cia  Asturiana  de  Minas  ...  1,018  10,299 

La  Industrial  Quimica  de  Zaragoza  816  392 

40,900  52,669 

Production  of  brimstone  by  the  Cia 
Espanola  Minas  Rio  Tinto  S.A.,  Spain’s  most 
important  producer,  has  shown  little  change 
in  recent  years  and,  output  arises  from  the 
smelting  of  pyrites  at  its  Orkla  plant  at  Rio 


Tinto.  Huelva.  In  view  of  the  marginal  Linde  installation  and  ammonia  .synthesis  is 

nature  of  native  sulphur  ore  mining  and  based  on  the  Casale  process.  The  designed  rate 

refining,  prcxiucers  continue  receiving  Govern-  of  operations  is  1()(),(K)()  tons  per  annum  calcium 

ment  subsidy  from  an  equalisation  fund.  Even  ammonium  nitrate  containing  20.5%  N.. 

so,  the  failure  of  La  Industrial  Quimica  de  The  installations  include  a  sulphur 

Zaragoza  to  treat  low  grade  ores  economically  recovery  plant  with  an  annual  capacity  of 

led  to  the  decision  to  cease  operations  in  the  about  1.500  tons  high  purity  liquid  brimstone, 

summer  of  1956.  .Since  January  1956,  Real  This  is  a  Claus  Kiln  with  catalytic  con- 

Cia  Asturiana  de  Minas  has  supplemented  verter  section  of  standard  design  which  obtains 

indigenous  brimstone  supplies  from  their  new  its  HS  feed  from  a  hot  potassium  carbonate 

plant  at  Hinojedo.  This  is  based  on  a  prtxess  desulphurisation  unit  installed  to  purify  the 

developed  by  the  American  Smelting  and  synthesis  gas  stream  containing  1.6%  H.S  or 

Refining  Company,  whereby  .SO.  contained  in  about  1,0(K)  grains/KK)  cu.  ft.  This  plant,  built 

pyrites  and  zinc  blende  roaster  gases  is  absorbed  by  Messrs.  Koppers  of  Essen  in  1954  has  a  daily 

in  cold  dimcthylaniline  solution  from  which  (24hrs.)  treatment  capacity  of  10.3  million  cu. 

concentrated  SO.,  is  released.  The  plant  is  ft.  gas.  To  desulphurise  the  gas  which  is  under 


Empresa  Nacional  Calvo  Sotelo.  General  view  of  nitrogenous  fertilizer  plant.  Sulphur  extraction 

and  recovery  unit,  centre. 


designed  to  yield  260  tons  per  day  SO.,  of  pressure  and  from  which  benzol  has  been  re- 

which  90  tons  will  be  prcxJuced  in  liquid  form  moved,  it  is  washed  counter-current  in  a  bubble 

and  the  balance,  after  reduction  with  producer  cap  scrubbing  column  with  a  potassium  car- 

gas,  as  elemental  sulphur  at  a  daily  rate  of  bonate-bicarbonate  solution  which  absorbs 

70  tons.  The  entire  output  is  consumed  by  H.S  and  some  CO...  Foul  potassium  carbonate 

domestic  users.  solution  is  regenerated  in  a  distillation  column 

Sulphur  Recovery  from  Synthesis  Gas  under  vacuum  and  at  a  temperature  of  70°C, 

Construction  work  at  the  nitrogenous  ferti-  owing  to  .side  reaction  of  hydrogen  cyanide 

li.ser  plant  of  Empresa  National  Calvo  Sotelo  which  is  also  extracted,  about  15%  of  the 

tie  Cttmhustihles  Liquitlos  v  Lnhricantes  S.A.  scrubbing  solution  is  lost  and  has  to  be 

at  Puentes  de  Garcia  Rodriguez.  La  Coruna,  replaced. 

is  nearing  completion.  Synthesis  gas  containing  The  extracted  acid  gas  containing  75-80% 

83%  CO-f-H.  is  obtained  by  the  combustion  of  H,S  and  some  CO.  provides,  after  cooling  and 

lignite  in  the  presence  of  oxygen  by  the  Kop-  condensation,  the  feed  for  the  Claus  kiln.  Heat 

pers-Totzek  prcxress;  nitrogen  is  generated  in  a  recovery  provides  most  of  the  steam  require- 


menis  and  it  is  believed  that  under  prevailing 
conditions  the  operations  of  the  sulphur  extrac¬ 
tion  and  recovery  process  will  be  profitable. 

By-Product  Acid  Project 

At  the  oil  refinery  of  the  Campania 
Espanola  de  Petroleos  S.A.  in  the  Canary 
Islands  by-prtxiucts  are  to  be  used  for  fertilizer 
manufacture.  The  rehnery  l(x:ated  at  Santa 
Cruz  de  Tenerife  has  a  daily  crude  oil  through¬ 
put  of  35.(MK)  barrels  and  a  catalytic  cracker  is 
capable  of  treating  one-tenth  of  this  total. 
Hydrogen  sulphide  extracted  from  the  refinery 
gases  will  be  fed  to  a  250  tons  per  day  contact 
sulphuric  acid  plant.  Synthesis  gas.  prMuced 
by  the  Texaco  prcKess.  will  be  used  for 
ammonia  manufacture. 

The  plant  which  will  cost  about  SI 6 
million  is  to  have  an  annual  capacity  of  1 10,(K)() 
tons  ammonium  sulphate ;  the  project  has 
been  approved  by  the  Institute  Nacional 
Industria. 

LEBANON 

Fertiliser  Manufacture 

The  new  superphosphate  plant  of  the 
Lebanon  Chemicals  Company  is  due  to  start 
operation  in  February.  It  will  have  an  annual 
capacity  of  48,000  tons  and  will  meet 
Lebanon’s  growing  phosphatic  fertiliser 
requirements;  these  are  met  wholly  by  imports. 
Located  at  Batroum.  North  Lebanon,  the  plant 
will  include  a  50  tons  per  day  contact  sulphuric 
acid  unit,  based  on  the  use  of  brimstone : 
this  is  to  be  purchased  from  both  U.S.  and 
Italian  sources,  while  phosphate  rock  is  to  be 
I  bought  from  Jordan.  The  superphosphate 
plant  provides  for  the  by-prexiuct  manufacture 
I  of  sodium  silico  fluoride. 

I  JAPAN 

New  Pyrites  Ore  Body  Discovered 
I  Already  one  of  the  two  largest  pyrites 

producing  deposits  in  Japan,  the  Yanahara 
I  mine  of  the  Dowa  Mining  Company,  is  to  have 
its  output  further  increased  by  the  addition 
I  of  a  newly-discovered  and  contiguous  deposit. 

Although  Yanahara  was  discovered  in  1882  it 
I  does  not  appear  to  have  been  exploited  until 
1915  when  a  small  output  of  21,400  tons  was 
I  recorded.  This  has  since  grown  to  482,0(X) 
tons  in  1956. 

I  The  new  body,  discovered  in  1955,  is  on 


the  lower  side  of  a  major  fault  and  believed 
to  be  the  continuation  of  the  existing  deposit. 
Plans  have  been  laid  for  the  exploitation  of 
this  ma.ssive  deposit  at  a  monthly  rate  of 
60.(KM)  tons  and  development  work,  which 
includes  the  sinking  of  a  60()  metre  shaft,  has 
already  commenced.  To  be  completed  by 
1960,  it  is  reported  that  the  output  will  be  as 
follows : — 

%  S  tons 

Pyrite  .  48  660, exx) 

Pyrrhotiie  .  35  36,000 

Cu-pyrite  .  42  24,000 

720,000 

The  prtxiuction  will  be  sold  to  sulphuric 
acid  plants  in  the  middle  west  of  Japan  and 
in  Kyushu  ;  these  account  for  about  25  /  of 
the  total  sulphur  demand  in  Japan. 

CHILE 

By-Product  Acid  Production  Plans 

In  conjunction  with  the  development  work 
at  their  new  copper  smelter  at  Paipote, 
Empresa  Nacional  de  Fundiciones  are  planning 
major  by-prtxiuct  acid  installations.  The 
present  smelter,  which  started  operations  in 
1952,  consumes  sulphide  copper  ore  and  con¬ 
centrates  at  a  daily  rate  of  40()  tons.  The  matte 
obtained  from  the  reverberatory  furnace  is 
converted  into  blister  copper  at  a  rate  of  15.500 
metric  tons  per  annum  following  a  capacity 
expansion  last  year.  Plans  for  a  contact 
sulphuric  acid  plant  were  nearing  completion 
last  May  when  the  only  detail  unresolved  was 
whether  it  is  to  be  based  on  the  use  of  the 
roaster  gases  from  the  copper  concentrates 
which  have  a  high  SO;,  content  or  on  those  of 
the  convertor  which  have  a  low  content.  The 
designed  capacity  is  45  tons  of  98%  acid  and 
plant  operation  is  due  to  start  in  1958. 

The  company’s  plans  also  foresee  the 
erection  of  a  second  copper  smelter  at  Papudo 
—  180  kilometres  north-east  of  Santiago  in 
central  Chile.  This  is  to  have  a  smelting 
capacity  of  150,000  tons  of  copper  concentrates, 
resulting  in  the  manufacture  of  27,000  tons 
blister  copper  per  annum.  The  joint  electrolytic 
refinery  is  to  treat  this  as  well  as  the  blister 
copper  output  from  Paipote.  Plans  provide  for 
the  construction  of  a  contact  sulphuric  acid 
plant  with  a  daily  capacity  of  20  tons  of  98% 
acid,  with  provision  to  double  this  capacity. 
The  intention  to  roast  the  copper  concentrates 
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in  Herreshoff  furnaces  will  facilitate  the  supply 
of  SO.  rich  gas  for  conversion  into  sulphuric 
acid. 

The  output  of  sulphuric  acid  at  Paipote  is 
to  be  used  exclusively  for  leaching  copper  oxide 
ores  from  which  cement  copper  is  to  be 
derived.  The  Papudo  output,  on  the  other 
hand,  is  to  be  used  in  addition  to  copper 
leaching  for  supply  to  the  electrolytic  refinery 
and  also  to  the  petroleum,  rayon,  metallurgical 
and  various  other  industries  in  central  Chile. 
The  decline  in  copper  prices  since  these  plans 
were  formulated  may  be  expected  to  delay  the 
construction  of  the  second  smelter  but  the 
Paipote  scheme  is  understood  to  be  unaffected. 

BULGARIA 

Acid/Fertiliser  Plant 

Built  with  Russian  financial  and  technical 
assistance,  the  new  chemicals  and  fertiliser 
installation  at  Dimitrovgrad  is  Bulgaria’s  first 
major  chemicals  plant.  The  integrated 
sulphuric  acid  unit  which  started  operations  in 
June  1957,  is  based  on  pyrites  of  domestic 
origin.  In  1956  Bulgarian  sulphuric  acid 
output  rose  48%  to  28,600  metric  tons  (100% 
HSOt)  as  compared  with  19,400  tons  in  1955. 
The  new  plant  increases  the  country’s  pro¬ 
duction  capacity  by  about  50%  to  40,000 
tons  per  annum.  The  bulk  of  this  acid  out¬ 
put  is  now  used  in  a  100,000  tons  per  year 
superphosphate  plant  which  started  prcxluction 
in  the  autumn.  Expansion  of  fertiliser  manu¬ 
facture  is  under  way,  and  it  is  reported  that 
in  addition  to  doubling  the  nitrogenous  fertiliser 
plant  to  produce  200,000  tons  annually,  the 
superphosphate  plant  will  be  expanded  over 
the  next  four  years  to  400,000  tons  capacity. 
These  plant  facilities  make  Bulgaria  self- 
Kufticient  in  nitrogenous  and  phosphatic 
ifertilisers,  and  there  is  the  possibility  that 
Bulgaria  may  become  an  exporter  to 
neighbouring  countries. 


POLAND 

Sulphur  IVline  in  operation  I 

On  4th  December,  Miners’  Day,  the  first 
sulphur  mine  in  the  history  of  Poland  was  | 
commissioned  in  Piaseczno,  near  Tarnobrzeg, 
Rzeszow  district.  The  opening  ceremony  | 

was  performed  by  the  Minister  of  the  Chemical 
Industry,  Mr.  A.  Radlinski,  accompanied  by  | 
the  Czechoslovak  Ambassador,  Mr.  K. 

Vojacek,  and  the  discoverer  of  the  Tarnobrzeg  i 
sulphur  deposits.  Professor  S.  Pawlowski.  ' 

In  order  to  reach  the  deposits,  which  lie  , 
beneath  an  overburden  of  200-250  feet,  the  I 
Piaseczno  miners  had  to  remove  over  400 
million  cubic  yards  of  earth  and  drain  away  I 
over  1,430  million  gallons  of  water  from  the 
mine.  In  1958  the  Piaseczno  mine*  is  to  yield  I 
50,000  tons  of  ore,  and  in  1960  about  one-half 
a  million  tons.  | 

U.S.S.R. 

Transportation  of  Sour  Natural  Gas 

According  to  United  States  sources  Russian 
engineers  have  successfully  overcome  the  prob-  J 
lem  of  transporting  heavily-contaminated  sour 
natural  gas  by  carrying  it  in  an  asbestos- 
cement  pipeline  from  the  Bashkiria  Ishimbai 
field— Russia’s  “Second  Baku.’’  Experience 
of  this  type  of  piping  has  been  obtained  in  its 
previous  use  for  gas  and  water.  The  first  use 
is  reported  in  1943  on  a  12-mile  section  of  the 
Burguruslan-Kuibyshev  pipe  where  gas  is  piped 
at  a  pressure  of  88  psi  and  on  a  five-mile 
.section  of  the  pipeline  from  Andizhan  fields 
which  operates  at  45  psi.  The  new  pipe  which 
is  to  extend  for  19  miles  is  reported  to  operate 
at  pressures  up  to  150  psi  while  the  thickness 
and  volumetric  weight  of  the  walls  are  about 
20%  greater  than  for  the  asbestos-cement 
waterpipe.  It  is  not  subject  to  soil  corrosion 
and  the  low  co-efficient  of  expansion  obviates 
temperature  deformation  and  stress  while  the 
cost  of  manufacture  is  about  one-third  to  one- 
half  that  of  iron  or  steel  pipe. 


*  Fi)r  full  details  of  project  see  Issue  No.  17,  Pane  26. 


Statistical  Appendix 

Mexico 

SU LPHU R  EXPORTS  J uly-September  1957  metric  Ions 

Pan  American  Gulf  Sulphur 

Sulphur  Co.  Corp.  Total  3rd  Qtr.  Total  Jan.-Sept. 

1957 


U.S.A . 

83,652 

27,650 

111,302 

337,232 

United  Kingdom 

29,344 

3,052 

32,396 

69,177 

France 

17,403 

— 

17,403 

54,529 

Australia 

7,723 

— 

7,723 

49,577 

Germany 

3,687 

— 

3,687 

5,878 

Holland 

10,559 

— 

10,559 

30,246 

New  Zealand 

6,097 

— 

6,097 

25,662 

Belgium  . 

5,589 

— 

5,589 

17,932 

Tunisia 

4,890 

— 

4,980 

8,237 

South  Africa 

23,074 

— 

23,074 

23,074 

Israel  . 

— 

10,163 

10,163 

10,163 

Total 

192,109 

40,865 

232,974 

631,707 

United  States 

SULPHUR  EXPORTS 

Long  T ons 

3rd  Qtr.  Jan.-Sept. 

3rd  Qtr.  Jan.-Sept. 

Total 

Total 

Total 

Total 

Canada 

121,973 

250,981 

Switzerland 

.  7,859 

29,675 

Cuba 

3,800 

12,443 

Yugoslavia 

— 

2,000 

Argentina . 

6,922 

29,331 

Iran 

.  4,500 

4,500 

Brazil  . 

12,334 

68,073 

India 

.  10,966 

73,386 

Uruguay  . 

— 

3,050 

Taiwan 

.  f,673 

1,673 

United  Kingdom 

59,002 

188,981 

Algeria 

— 

8,271 

Austria 

5,500 

14,700 

Morocco 

.  3,000 

7,000 

Belgium 

16,200 

59,900 

Tunisia 

— 

4,000 

Canary  Islands 

1,500 

5,489 

Australia 

.  27,385 

51,510 

France 

25,500 

91,600 

New  Zealand 

.  5,900 

37,555 

Finland 

9,725 

18,545 

Union  of  South 

Africa  . .  1 3,000 

64,350 

Netherlands 

4,500 

7,000 

Other  Countries 

.  2,229 

17,424 

Sweden 

2,000 

7,950 

West  Germany 

14,300 

47,845 

Total 

359,768 

1,107,232 

SULPHUR 

PRODUCTION 

PRODUCTION 

STOCKS 

EXPORTS 

IMPORTS 

Frasch 

Recovered 

Frasch  Recovered 

1953 

5,155,342 

337,099 

3,022,486  107,344 

1,241,536 

1954 

5,515,543 

357,400 

3,228,020  109,066 

1,647,011 

1,104 

1955 

5,743,344 

401,650 

3,181,198  120,267 

1,595,419 

38,317 

1956 

6,427,229 

480,980 

3,936,450  119,446 

1,651,597 

203,300 

July 

621,130 

43,400 

3,493,942  115,246 

136,048 

15,036 

August 

597,699 

42,500 

3,636,730  115,047 

188,240 

15,347 

September 

524,370 

42,000 

3,680,784  117,759 

138,784 

28,440 

October 

529,056 

40,750 

3,705,626  118,937 

192,332 

23,814 

November 

514,772 

39,580 

3,852,028  119,157 

95,003 

19,254 

December 

534,088 

43,750 

3,936,450  119,446 

148,367 

20,644 

1957  January 

495,353 

42,154 

3,997,911  118,296 

115,747 

33,883 

February 

439,997 

39,000 

4,087,925  116,713 

74,698 

29,141 

March 

471,548 

39,800 

4,102,394  111,905 

99,637 

44,673 

April 

461,589 

37,650 

4,049,025  122,006 

171,258 

43,897 

May 

429,227 

42,400 

4,092,772  127,908 

113,147 

39,847 

June 

439,513 

44,867 

4,086,614  144,753 

172,977 

24,638 

July 

459,534 

45,311 

4,153,206  150,518 

118,814 

47,918 

August 

469,987 

46,705 

4,173,199  153,478 

161,337 

42,053 

September 

444,779 

43,912 

4,272,558  152,940 

79,617 

Official  Bureau  of  Mines  Data  Oong  tons  of  2,240lbs.) 
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Italy 


SULPHUR  EXPORTS 

— 

January -Nov  ember  1957 

—  metric  tons 

Algeria 

1,410 

Lebanon 

.  660 

Austria  . 

3,675 

Pakistan  . 

.  7 

Czechoslovakia 

4,500 

Poland  . 

.  2,500 

Egypt  . 

8,432 

Rumania 

.  1,848 

France  . 

35,150 

Sweden  . 

.  1,000 

Germany  . 

1,000 

Tunisia  . 

.  19,720 

Greece  . 

1,200 

Russia 

.  19,156 

Iran  . 

990 

Israel  . 

22,245 

Total 

130,517 

Jugoslavia  . 

7,024 

Cyprus 

IRON  PYRITES  EXPORTS  CUPREOUS  PYRITES  EXPORTS 


Long  Tons 

January-October 

January-October 

1957 

1956 

1957 

7956 

Western  Germany 

75,022 

67,329 

United  Kingdom 

151,105 

178,960 

Netherlands 

66,145 

41,603 

Belgium 

14,705 

8,186 

Italy  . 

71,869 

62,100 

Czechoslovakia 

14,179 

— 

France 

115,409 

163,997 

Western  Germany 

201,546 

202,534 

Netherlands 

88,395 

189,519 

Italy 

53,102 

44,591 

Egypt 

8,256 

33,940 

Other  Countries  . . 

I 

Total . 

...  647,738 

821,727 

Total 

213,036 

171,032 

Norway 

SULPHUR  EXPORTS  PYRITES  EXPORTS 


Metric  T ons 

January-September 

January-September 

1957 

1956 

1957 

1956 

Poland 

6,830 

15,056 

Finland 

.  12,298 

25,013 

Czechoslovakia 

18,529 

22,029 

Sweden 

.  30,970 

45,915 

East  Germany 

45,566 

63,072 

Denmark 

.  947 

564 

Sweden  . 

82,075 

110,235 

Others 

.  I17 

91 

France  . 

2,058 

14,756 

West  Germany  ... 

...  119,833 

165,974 

Netherlands 

9,041 

7,588 

Denmark  ... 

48,805 

60,645 

Others 

— 

8,395 

Total  .. 

.  44,332 

71,583 

Total  ... 

332,737 

467,750 

Western  Germany 

CRUDE  SULPHUR 

IMPORTS 

PYRITES 

IMPORTS 

Metric  Tons 

January-September 

January-September 

1957 

1957 

Finland 

.  37,929 

Italy  . 

1,000 

Greece 

.  2,755 

U.S.A . 

37,530 

Jugoslavia 

.  23,618 

Mexico  . 

9,068 

Norway 

.  139,047 

Chile  . 

399 

Portugal 

.  35,149 

Total 


Mmi 


Sweden 

Spain 

Turkey 

Canada 

Cuba  . . 

Cyprus 

Others 


Total 


5,276 

496,708 

30,193 

59,321 

62,235 

322,188 

1,330 


1,215,759 
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The  Economist  Intelligence  Init 

SERVICES  FOR  BUSINESS 

For  the  Exporter 

Three-monthly  reports  on  business  conditions  and 
prospects;  this  service  now  includes  all  countries. 

"Motor  Business" 

A  quarterly  bulletin  on  business  problems  and  trends 
in  the  motor  and  allied  industries. 

"The  Paper  Bulletin" 

Quarterly  bulletins  and  monthly  information  sheets 
on  supply,  demand  and  price  trends  of  packaging 
materials,  stationery  and  other  paper  products. 

Capitol  Replacement  Costs 

Index  number  of  prices  of  twenty  major  groups 
of  capital  equipment  and  buildings  are  reported 
quarterly. 

British  Wholesale  Prices 

The  weekly  wholesale  prices  of  over  three  hundred 
commodities  reported  monthly. 

"Hard  Fibres" 

A  quarterly  bulletin  of  the  sisal,  manilla  and  allied 
industries. 

"The  Businessman's  Guide  to  Britain" 

An  annual  publication  for  fhose  travelling  in  Britain 
on  business. 

"The  Oxford  Economic 
Atlas  of  the  World  " 

Comprises  text,  detailed  maps  and  statistics  relating 
to  world  production  and  trade. 


Further  particulars  of  those  and  other  services 
may  be  obtained  from  : 

The  HconomisI  Intelligence  Unit 

22  RYDER  STREET, 

ST.  JAMES'S, 

LONDON,  S.W.l. 

Telephone  WHITEHALL  1511 -ext.  144 


ACID  VALVES 

ain/  fittings  for 

SULPHURIC  ACID  PLANT 


HAUGHTON’S  METALLIC  CO.  LTD. 

30  ST.  MARV-AT-HILL 
LONDON.  E.C.3 

PRICES  FROM  S  DEPT. 


CONSULTANCY  SERVICE 


for  your 

SULPHUR  PROBLEMS 

•  PROCESSES 

•  MINING 

•  KEFINI.NG 

•  RECOVERY 

•  SULPHURIC  ACID 

•  NEW  PROJECTS 

Technical  Consultancy  Service 

Apply  to;— 

THE  BRITISH  SULPHUR  CORPORATION  Ltd. 
4  Grafton  Street 
London,  W.1 

Telephene:  HYDE  PARK  8989  Cebles:  SUUEX.  LONDON 
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BIDDLE, SAWYER  &  CO.,  LTD 


invite  your  enquiries  for 


Industrial  Chemicals 
and  Raw  Materials. 


We  can  offer  certain  materials  from  our 
world  stocks  and  others  for  shipment 
directly  from  origin  to  destination  required. 


BIDDLE,  SAWYER  &  CO,  LTD. 

INDUSTRIAL  CHEMICALS  DIVISION 
4,  GRAFTON  STREET,  LONDON,  W.l. 


Telephone:  Hyde  Park  0521  Telegrams:  Bidsawya,  Piccy  London  Cables:  Bidsawya,  London 
International  Telex  No.  LONDON  8266/7 


Associated  companies  and  offices  throughout  the  world. 
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TRAIIE  IIIREC'TORY  of  thf* 
CHEMICAL  lAHCSTRY 

in  the  Federal 

Republic  of  Germany  and  West  Berlin 

Incorporating  WENZELS  DIRECTORY  and  COMMODITY  GUIDE 

This  directory,  published  in  conjunction  with  the  Association  of 
German  Chemical  Manufacturers  is  the  only  official  and  com¬ 
prehensive  trade  directory  embracing  both  firms  and  products, 
following  the  amalgamation  of  the  former  two  recognized  manuals. 

It  contains  fullest  information  on  chemical  concerns  and  their 
manufactures,  in  West  Germany  and  West  Berlin,  and  is  an  essential 
reference  work  for  all  firms  and  business  houses  engaged  in  trading  or 
seeking  to  expand  their  trade  with  the  German  chemical  industry. 

I*rire  iiit-IS-H 
or  r.s.  $/» 

The  Trade  Directory  of  the  Chemical  Industry  contains  the  following  sections : 

List  of  firms 

1 

i 

More  than  3,200  chemical  manufacturers  and  commercial 
concerns  are  listed  alphabetically,  together  with  full  addresses 
and  details  of  supply  programmes. 

1  Local  index 

1 

All  firms  contained  in  the  alphabetical  index  have  been  listed 
according  to  town  and  district,  an  invaluable  aid  to  both  foreign 
and  domestic  buyer. 

List  of  products 

Manufacturers  of  each  individual  product  of  all  German 
chemical  concerns  located  in  West  Germany  and  in  West  Berlin, 
together  with  the  respective  commercial  firms,  are  listed  under 
more  than  6,000  headings. 

Registered  trade  names 

The  most  comprehensive  list  so  far  published  of  registered  trade  names 
together  with  details  of  products  supplied  by  the  manufacturing  firms.  i 

Raw  materials  section 

Guide  to  supply  sources  of  raw  materials  offered  by  chemical 
manufacturers,  wholesalers  and  other  commercial  undertakings. 

ENGLISH,  FRENCH,  and 
use  by  foreign  firms. 

SPANISH  TRANSLATIONS  of  products  and  indexes  greatly  facilitate  ' 

Eron-Verlag  GMBH  •  Diisseldorf 

KEHMA.Vr 
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Africa-  it’s  all  in  FISONS  field 


SUP 


> 


SULPHUR 

SPECIAL  NUMBER  1957 

Page 

Turbulem  Layer  Roasting  I 

Sulphur  Filtration  7 

Sulphur  Recovery  from  Flue  Gas  -  -  -  -  -  10 

Mechanical  Oxide  Discharger  -  -  -  -  -  -  II 

By-Pr(xluct  Sulphuric  Acid  from  Up-Draught  Lead  Sintering  -  -  13 

Acid  Leaching  of  Uranium  Ores  -  -  -  -  -  18 

Some  Aspects  of  Sulphur  Recovery  from  Industrial  Gases  in  Western 

Germany  -  -  -  -  -  -  -  -  21 

Conversion  of  Pyrites  Roasters  for  Burning  Hlemental  Sulphur  -  -  26 

IssuEO  BY  THF.  BRITISH  SUl.PHUR  CORPORATION,  4  Cjrafion  Sirfft,  Lf)M>()N.  W  I. 


Your  Mark  of  Integrity  and  Service 
for  Fertilizers  and  Fertilizer  Raw  Materials 


Phosphate  Rock 
Mixed  Fertilizers 
Nitrogenous  Fertilizers 


Superphosphates 

Potash 

Mineral  Supplements 
Insecticides 


^  INTERNATIONAL  ORE  &  FERTILIZER  CORP. 

- ,  500  Fifth  Ave.  New  York  36,  N.  Y. 

Divisions:  Phosphate  Rock  Export  Corp  —  Seed  &  Feed  Corp. 


Zebra  Continent 


Africa  is  criss-crossed  with  zebras.  Tliousands  of  them, 

from  Khartoum  to  the  Cape,  lift  their  heads  for  a  moment 
as  Fisons  scientists  pass  by,  walking,  crawling  on  hands  and  knees, 
driving  or  whirring  along  in  helicopters.  And  year  by  year 

African  harvests  increase  in  abundance  and  health. 


ANNOUNCEMENT 

JEFFERSON  LAKE 

SULPHUR  COMPANY 

GULF  SULPHUR 
CORPORATION 

SULPHUR 

NOW  producing  Mexican  Frasch  Process 
Sulphur  in  quantity. 

PRODUCERS 

NOW  adequately  stock-piled  to  insure 

99.5  PER  CENT.  PLUS  PURITY 
(FREE  OF  ARSENIC,  SELENIUM  AND  TEUURIUM) 

an  immediate  and  reliable  contin- 

uous  source  of  supply. 

Atines  and  Plants  Located  at : 

NOW  ready  to  fill  your  requirements 
from  ample  dock  facilities  at  Puerto 
Mexico  for  world  wide  shipments. 

Clamans  Doma,  Brazoria  County,  Taxas. 

Long  Point  Oema,  Ford  Band  County,  Toxot. 

Mondarson  Flald  :  Mondarxon,  Wyoming. 

• 

General  Offices  : 

San  Jacinto  Building 

1408  WHITLEY  BUILDING 

Houston,  Texas,  U.S.A. 

NEW  ORLEANS  12,  U.S.A. 

NIAGARA  FILTERS 


Horizontal  filter  used  for  the  filtration  of  recovered  sulphur 
and  ore  containing  a  hiRh  pcrccniaKC  of  impurities. 


.  the  secret  of  high  quality  sulphur 

Used  successfully  all  over  the  zcorld  for 
the  complete  removal  of  mineral  ash  and 
hydrocarbons  and  the  neutralisation  of 

•  BRIGHT  SULPHUR 

•  DARK  SULPHUR 

•  MEXICAN  SULPHUR 

•  SICILIAN  SULPHUR 

•  REFINED  SULPHUR 

For  technical  and  operating  details  apply  to:— 


NIAGARA  FILTERS  EUROPE  •  ALKMAAR 

Division  of  N.V.  Ama 


28  Kvcakelpad 
ALKMAAR,  HOLLAND. 
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BUSH  HOUSE 


CHEMICAL  CONSTRUCTION 
(GREAT  BRITAIN) 

LIMITED  _ 


We  specialise  in  the  entire  planning, 
design,  procurement  and  erection  of 
chemical  plant  for : 


•  AMMONIA  SYNTHESIS 

•  NITRIC  ACID 

•  AMMONIUM  NITRATE 

•  SULPHURIC  ACID 

•  AMMONIUM  SULPHATE 

•  UREA.  Etc 


In  these  activities  the  Company 
operates  in  close  collaboration  with 


It  s  American  Associates  —  Chemical 


Construction  Corporation,  New  York, 


and  the  resources  of  the  two 


organisations  are  always  at  the  service 
of  the  chemical  industrv. 


CHEMICAL  CONSTRUCTION 

(Great  Britain)  LTD. 


(Subsidiary  of  Electric  Bond  and  Share 
Company,  New  York). 


LONDON,  W.C.2. 


H  a  BOSSBIIDDSDIIlIIIiaDSaSilDODli: 


TURBULENT  LAYER  ROASTING 

THE  BASF  PROCESS  AND  PLANT 


OASED  on  principles  developed  in  the  early 

I92()’s  by  Dr.  E.  Winkler  for  the  efficient 
and  controlled  gasification  of  coal,  the  indus¬ 
trial  application  of  fluidised  bed  or  turbulent 
layer  roasting  to  metallic  ores  is  essentially 
a  post-war  achievement.  The  technique  was 
developed  practically  simultaneously  in 
Germany  by  the  Badische  Anilin-&  Soda- 
Fabrik  of  Ludwigshafen  and  in  the  United 
States  by  the  Dorr  Company  of  Stamford. 
Connecticut  the  patentees  of  the  Dorr 
Company  FluoSolids  System  —  and  by  the 
New  Jersey  Zinc  Corporation.  Both  Dorr  and 
New  jersey  Zinc  Companies  were  in  the  first 
place  concerned  with  the  metallurgical  prob¬ 
lems  of  efficiently  roasting  arsenical  gold  ores, 
copper  ores,  zinc  blende,  and  other  metallic 
ores  although  the  Dorr  FluoSolids  process  also 
rapidly  made  an  impact  on  pyrites  roasting 
notably  in  the  U.S.A.,  Canada  and  South 
Africa.  BASF-  one  of  the  largest  sulphuric 
acid  manufacturers  in  Europe  and  one  of  the 
pioneers  in  the  development  of  the  contact 
process — from  the  start  focussed  their  attention 
on  pyrites.  Experiments,  with  pyrites  tines  and 
ffotation  concentrates  which  had  been  started 
in  1943,  at  the  Leuna  works,  were  brought  to 
successful  conclusion  in  1950  with  the  oper¬ 
ation  at  Ludwigshafen  of  a  36  tons  per  day 
(100%  H.SO,)  plant,  which  produced  SO.  gas 
from  pyrites  roasted  in  a  turbulent  layer, 
ft  ushered  in  a  new  era  in  pyrites  roasting 
plant  construction  which  in  little  over  one-half 
century  had  advanced  from  lump  burners  to 
the  multi-hearth  furnaces,  kilns  and  flash  roast¬ 
ing  installations  each  built  to  contend  with  the 
roasting  problems  of  the  great  variety  of  size 
and  quality  of  pyrites  ores  and  concentrates. 

The  principle  of  fluidised  bed  process  is 
to  transmit  a  gas  stream  through  a  bed  of 
fine  solids  at  such  a  speed  that  this 
assumes  the  physical  properties  of  a  liquid. 
Intimate  contact  between  solid  particles  and 
gas  accelerates  the  chemical  reaction.  The  gas 
stream  may  also  contain  several  components 
one  or  more  of  which  catalyse  the  reaction. 
Moreover,  the  fluid-like  nature  of  the  bed 
promotes  temperature  equalisation.  In  the 
BASF  process  the  actual  turbulent  layer  com¬ 


prises  almost  completely  roasted  pyrites  which 
is  at  roasting  temperature,  and  maintained  by 
a  stream  of  cold  air.  It  is  replenished  with 
pyrites  by  a  controlled  feed  mechanism.  Roast¬ 
ing  is  effected  with  slight  exce.ss  of  air,  and 
may  be  represented  by  the  following  stochio- 
metric  formulae 

FeS,  4  V  O  AFe  O  4  2SO.  -h  205.5  Real. 

FeS,  4-  ;;  O,  -  ',Fe  O,  4  2SO,  *  195.2  Real. 

In  theory  this  yields  a  gas  concentration 
of  16/  SO.,  though  in  practice  the  gas  stream 
contains  12-14  /  SOj.  which  is  of  course  quite 
adequate.  The  roasting  process  is  highly 
exorthermic  and  temperature  in  the  roasting 
zone  could  rise  to  over  l.6()()°C  causing 
agglomeration  of  the  pyrites  charge  and  a 
breakdown  of  fluidisation.  To  prevent  this, 
heat  must  be  removed  and  in  the  BASF 
process  this  takes  place  indirectly  through 
cooling  elements  in  or  above  the  turbulent 
layer  or  on  the  outer  wall  of  the  chamber.  The 
heat  removed  in  reducing  operating  tempera¬ 
tures  to  between  750°  and  9()(FC  depending 
on  the  nature  of  pyrites — is  recovered  as  steam. 
This  method  avoids  the  roaster  gases  being 
diluted  by  gaseous  cooling  media  and  ensures 
an  effective  exploitation  of  the  heat  of  roasting. 
Turbulent  Layer  Roaster 

Figure  I  depicts  schematically  a  BASF 
roaster.  Air  is  propelled  by  a  blower 
(1)  through  the  chamber  (6)  and  a  close  slotted 
grid  (7)  to  the  fluidised  bed  (8)  which  tills  the 
lower  part  of  the  roaster  and  which  receives 
its  pyrites  charge  by  the  feed  mechanism  (2). 
Heat  in  excess  of  that  required  to  maintain  the 
turbulent  layer  at  the  correct  temperature  is 
removed  by  cooling  devices,  while  the  sensible 
heat  of  the  roaster  gas  is  recovered  through  a 
steam  superheater  (10)  and  a  boiler  (11).  From 
the  steam  drum  (13)  hot  water — under 
pressure  from  the  generated  steam  is  pumped 
(14)  in  two  parallel  lines,  on  the  one  hand  by 
way  of  the  steam  pipes  in  the  turbulent  layer 
and  also  through  the  boiler  (11). 

The  resultant  mixture  of  steam  and  water 
is  fed  back  to  the  steam  drum.  After 
being  separated  from  the  circulating  water, 
steam  is  heated  to  the  requisite  temperature  in 
the  superheater  (10)  whence  it  is  distributed  to 
the  works.  The  residues  are  removed  from 


(1) 


the  roaster  by  way  of  a  discharge  pipe 
which  is  fitted  with  regulator  flap.  Residual 


CZZ)-. 


In  its  application  to  metallic  ores  the 
BASF  process  has  been  mainly  confined  to 
pilot  trials  which  served  as  a  basis  for  further 
development  work ;  zinc  and  copi^er  ores, 
copper  matte,  etc.,  have  been  roasted  success¬ 
fully  and  it  has  also  proved  applicable  for 
“chlorinating  roasting”  of  pyrites  residues, 
although  its  suitability  for  this  speciali.sed 
application  has  not  been  finally  proved. 
Physical  Properties  of  Raw  \laterials 

Size:  The  BASF  process  is  applicable  to 
a  wide  range  of  grain  sizes.  The  top  limit  is 
determined  by  the  structure  of  the  raw  material 
and  a  wide  size  spectrum  is  considered  to  be 
advantageous.  To  fluidise  a  roasting  charge 
with  a  uniform  grain  size  of  5-6mm.  (0.2-0.25 
inches)  the  gas  velocities  required  would  be  so 
high  that  the  time  of  contact  between  roasting 
charge  and  air  would  be  too  short  to  yield  a 
product  gas  of  satisfactory  concentration. 
Friable  pyrites  up  to  10mm.  (0.4  inches)  can  be 
satisfactorily  roasted  provided  that  there  is  a 
sufficient  proportion  of  fines  0.2-0. 3mm.  (0.008- 


dust  eliminated  on  the  waste  heat  boiler  (4) 
is  discharged  through  t\\  in  lubes  on  to  a  travel¬ 
ling  belt. 

Furnaces  with  circular  cross-section  have 
proved  more  serviceable  than  square  structures 
primarily  on  account  of  the  better  balance  of 
thermal  tensions  in  the  ceramic  linings  and 
the  avoidance  of  cracks  in  the  brickwork. 

Raw  Materials 

Designed  primarily  for  the  use  of  fines 
and  flotation  pyrites,  the  BASF  process  has 
given  satisfactory  results  with  a  wide  range  of 
ores  originating  from  all  parts  of  the  world, 
including  coal  pyrites  and  zinc  bearing  pyrites 
from  Meggen  (Germany)  which  present  special 
roasting  problems.  Pyrrhotite  has  been  used 
successfully  as  well  as  native  sulphur  ores  with 
a  silicious  or  limestone  matrix  and  even  brim¬ 
stone  in  lumps  or  molten  state;  the  latter, 
however,  requires  the  admixture  of  inert 
materials  such  as  sand,  ashes  or  clinkers  to 
permit  the  formation  of  a  turbulent  layer. 

In  addition  to  spent  oxide  which  can  be 
used  alone  or  mixed  with  pyrites,  waste 
materials  such  as  copperas  (the  waste  product 
of  titania  manufacture  or  iron  pickling)  and 
sludge  acid,  can  be  made  to  yield  their  .sulphur 
content,  provided  that  an  additional  source  of 
heat  in  the  form  of  a  sulphurous  raw  material 
or  carbonaceous  fuel  is  also  present. 


0.012  inches);  such  an  ore  mixture  is  not 
unusual,  when  ore  preparation  entails  crushing 
or  coarse  milling. 

For  most  pyrites  the  upper  allowable  limit 
of  grain  size  is  6mm.  (0.25  inches)  while  the 
less  friable  pyrrhotites  and  Meggen  pyrites 
have  to  be  crushed  to  4mm.  (0.17  inches).  An 
admixture  of  20-30%  flotation  pyrites  to 
coarser  tines  ore  is  sometimes  advantageous. 

Flotation  pyrites  smaller  than  0.2mm. 
(0.008  inches)  can  be  roasted  in  a  BASF 
roaster  at  surprisingly  high  gas  velocities  and 
correspondingly  high  throughput  of  about  16 
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tons  per  ni-  per  day,  which  is  equal  to  about 
3()()kg.  sulphur  per  m-  jicr  hour.  Grain  size 
tends  to  be  increased  by  agglomeration,  a 
feature  which  can  be  promoted  by  special 
measures.  In  consequence,  even  though  the 
pyrites  charge  may  be  of  very  tine  grain  size 
often  predominantly  less  than  ().()5mm.~  it 
is  still  possible  to  maintain  a  stable  turbulent 
layer.  In  the  case  of  flotation  ore  the  bulk  of 
the  cinder  is  carried  onwards  in  the  gas  stream 
and  any  unburnt  or  partly  burnt  ore  particles 
are  subsequently  roasted  in  the  space  above 
the  turbulent  layer.  This  causes  the  tempera¬ 
tures  in  the  upper  part  of  the  furnace  to  rise  by 
50  -I30'’C  and  has  the  merit  of  inhibiting  the 
formation  of  .SO,  in  the  roaster  gas. 

Agglomeration  of  residues  is  especially 
important  in  the  roasting  of  zinc  blende  flota¬ 
tion  concentrates  which  takes  place  at  tem¬ 
peratures  over  l,000‘’C.  The  resultant  for¬ 
mation  of  a  relatively  coarse  calcine  permits 
immediate  smelting. 

Moisture:  Although  it  is  desirable  that  the 
furnace  charge  of  flotation  pyrites  should  be 
as  dry  as  possible  the  stringent  drying  con¬ 
ditions  of  flash  roasting  are  not  necessary. 
The  addition  of  water  to  the  turbulent  layer  as 
a  means  of  temperature  control  is  undesirable, 
but  with  flotation  ore  a  moisture  content  of 
4-6%  promotes  a  stable  bed  and  ensures 
longer  residence  of  ore  particles  in  the  fluidised 
zone,  so  that  post-combustion  above  the 
fluidi.sed  bed  is  minimised.  While  as  a  rule 
moisture  is  kept  between  2-8/.  s|Tent  oxide 
containing  up  to  14  /  moisture  may  be  satis¬ 
factorily  roasted. 

Heat  Recovery:  The  utilisation  of  heat  in 
the  BASF  plant  and  process  is  of  technical 
interest  and  economic  value.  Roasting  one 
ton  of  typical  pyrites — containing  45-50/ 
sulphur — produces  about  I  \  tons  saturated 
steam  at  40  atmospheres  or  the  equivalent  at 
a  higher  pressure  or  in  superheated  form. 
When  steam  is  u.sed  tor  electricity  generation 
by  means  of  a  condensing  turbine,  about  15°/ 
of  the  output  meets  requirements  of  the  acid 
plant  leaving  85%  as  credit.  Of  the  total 
amount  of  steam  generated  50-60y  originates 
from  the  cooling  elements  in  the  turbulent 
layer  and  the  remainder  from  the  waste 
heat  boiler. 

Operating  conditions  of  the  steam 
generator  may  be  varied  within  wide  limits. 


The  BASF  system  uses  forced  circulation 
and  steam  ves.sels  at  40  and  65  atmos.  When 
integrated  w  ith  a  works  power  plant,  a  “  once- 
through  ”  boiler  operating  at  125  atmospheres 
is  fed.  The  high  pressure  steam  is  superheated 
to  5()()°C  in  the  waste  heat  boiler  and  then 
used  to  generate  power. 

The  life  of  the  cooling  pipes  built  into  the 
turbulent  layer  is  surprisingly  long  and  stand¬ 
ard  pipes  may  last  more  than  three  years.  Pipe 
fracture  in  the  superheater  section  of  the  high- 
pressure  boiler  caused  by  materials  failure  are 


Mechaniccil  ore  feed  device. 

readily  dealt  with  as  these  pipes  are  accessible. 
The  waste  heat  boiler  also  acts  as  an  excellent 
dust  eliminator.  Small  deposits  of  dust  on  the 
waste  heat  boiler  pipes  may  be  removed  by 
hand  or  electric  shakers. 

Specific  Capacity 

One  of  the  outstanding  features  of  the 
BASF  roaster  is  the  high  load  factor.  Daily 
furnace  charges  of  20  tons  fines  pyrites  or  16 
tons  flotation  pyrites  per  m-  of  roasting  surface 
are  commonplace,  and  by  comparison  with 
conventional  furnaces,  this  represents  a  specific 
capacity  one  hundred  times  greater  than  in 
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multihearth  furnaces  or  kilns  and  ten  times 
greater  than  in  flash  roasters.  In  consequence 
relatively  small  furnaces  have  high  capacities. 

Normal  sized  BASF  roasters  with  a 
daily  capacity  of  50  tons  or  100  tons  pyrites 
containing  45-50'’,,  sulphur  have  a  roasting 
cross-section  2.5  or  5  sq.  metres  respectively 
and  a  throat  diameter  entry  of  the  furnace 
charge  of  1.8m  or  2.5m  respectively.  Units 
with  daily  capacitites  of  125  tons  pyrites  have 
been  operating  successfully  for  about  five  years 
and  in  April  1957  fluidised  bed  roasters  with 
daily  capacity  of  up  to  200  tons  pyrites  entered 
production  and  have  continued  to  operate 
satisfactorily. 

High  SO,,  Gas  Concentration 

As  indicated  above,  roaster  gas  from 
turbulent  layer  furnaces  contains  normally  12- 
14  /  SO.,.  The  gas  is  almost  as  concentrated 
as  that  generated  by  brimstone  burners  and  the 
low  SO)  content  (under  U/ )  is  an  added 
advantage.  This  high  concentration  permits 
substantial  economies  in  the  size  of  the  various 
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units  of  the  gas  cleaning  section  (cyclone, 
electrostatic  precipitator,  cooler,  wet  purifier, 
dryer  and  blower)  in  contrast  to  equipment 
required  on  conventional  pyrites  furnaces  which 
are  usually  based  on  7%  SO.,  concentration. 
Moreover  the  BASF  has  specially  developed 
a  live-pass  converter  to  treat  roaster  gas  from 
turbulent  layer  furnaces  which  permits  the 
direct  conversion  by  the  contact  process  of  cold 
cleaned  gas  containing  more  than  9%  SOu  It 
has  only  one  intermediate  heat  exchanger  be¬ 
tween  the  first  and  second  stage  while  the 
remaining  stages  are  cooled  first  by  colder 
roaster  gas  and  finally  by  cold  dry  air.  This 
method  of  cooling  has  the  added  advantage  of 


raising  the  oxygen  concentration  in  the  final 
stages  of  conversion  resulting  in  greater 
efficiency.  The  even  supply  of  cooling  gas 


Horizontal  coolers.  H''et  E.G.R.  chambers  made  of  lead 
and  plastics. 

across  the  entire  cross-section  of  this  converter 
is  assured  by  a  large  number  of  mixing  jets. 
Most  of  these  converters  were  designed  for 
1 50  tons  per  day  monohydrate.  They  have  been 
proved  by  several  years  of  satisfactory  opera¬ 
tion,  with  overall  conversion  efficiencies  of  98- 
98|%  using  BA.SF  vanadium  catalyst.  This 
type  of  furnace  is  remarkably  flexible  and 
throughput  can  be  raised  to  130%  and  reduced 
to  25%  of  rated  capacity  and  automatic  tem¬ 
perature  controlled  cold  air  supply  to  the  final 
conversion  stages  compensates  variations  in 
SO;,  concentration  of  6y  -lOy  SO> 

Residues 

Turbulent  layer  roasting  of  fine  grained 
pyrites  gives  rise  to  dust  formation,  which  in 
volume  exceeds  that  generated  in  multi¬ 
hearth  furnaces,  but  is  not  as  great  as  flash 
roasting.  Turbulent  layer  roasting  of  pyrites 
fines  up  to  6mm.  results  in  50-80'^,,  of  the 
original  volume  arising  as  residues  dust.  The 
actual  figure  is  determined  by  ore  structure — 
e.g.  pyrrhotites  give  little  dust,  while  Kalavassos 
pyrites  produces  much  dust.  Long  residence  of 
the  charge  i.e.  a  high  turbulent  layer,  increases 
dust  formation.  Flotation  pyrites  give  100% 
dust  but  a  large  proportion  is  granular,  which 
is  attributable  to  agglomeration  in  a  turbulent 
layer  which  one  can  promote.  It  has  been  found 
that  the  boiler  does  not  appear  to  suffer 
mechanically  from  the  bombardment  by  the 
residue  dust.  Moreover,  the  dust  contained  in 
the  roaster  gas  enhances  the  heat  transfer  in 
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roasting  these  residues  can  be  used  as 
blast  furnace  charge,  either  as  tines  or 
agglomerated  by  sintering. 

(2)  Zinc  pyrites  (Meggen  pyrites  containing 

12/  zinc  sulphide  and  some  Japanese 
ores) :  These  may  be  dead  burnt  or  if  part 
roasted  (3*7  residual  sulphur)  they  are 
suitable  for  iron  making  after  the  zinc 
content  has  been  leached. 

(3)  Pyrites  containing  substantial  amounts  of 
non-ferrous  metals,  notably  copper  (e.g. 
Kalavassos,  Bor.  Outokumpu.  Cuban, 
Pena,  Cyprus  Mines  Corporation) :  When 
roasting  cupreous  pyrites  in  a  fluidi.sed  bed 
temperatures  of  750-800'’C  must  be  main¬ 
tained,  in  order  not  to  prejudice  subsequent 
chlorinating  roasting  and  the  leaching  of 
minor  metals.  For  this  purpose  the 
presence  of  a  small  amount  of  residual 
sulphur  is  desirable.  As  a  coarser  grain 
size  facilitates  leaching,  fine  ores  are 
roasted  for  short  pericxls  in  a  low  turbu- 


the  waste  heat  boiler.  .Scaling,  if  any.  is 
attributable  to  faulty  operation.  Earlier  diffi¬ 
culties,  as  for  example  the  formation  of 
deposits  on  electro-filters  have  been  eliminated. 

Metallurgy 

In  the  evaluation  of  ore  roasting  plant  and 
process  the  efficient  utilisation  of  sulphur 
values  is  no  le.ss  important  than  the  quality  and 
c(»mposition  of  residue.  When  roasting  non- 
ferrous  sulphide  ores  the  residue  is  of  course  the 
primary  material  and  the  sulphur  a  by-product; 
the  complex  metallurgical  considerations 
governed  by  the  application  of  fluidised  bed 
roasting  notably  to  lead,  copper  and  zinc  ores 
are,  however,  outside  the  scope  of  this  review. 
In  view  of  the  importance  of  the  residues  five 
types  of  pyrites  are  considered  with  respect 
to  their  behaviour  in  fluidised  roasters: — 

(1)  Practically  pure  iron  pyrites  (e.g. 
Maremma)  and  flotation  concentrates 
after  extraction  of  copper  and  arsenic 
(e.g.  Rio  Tinto,  Bolidens) :  After  complete 


lent  layer  to  avoid  excessive  reduction 
of  grain  size. 

(4)  Arsenical  pyrites  (e.g.  Kassandra).  When 
roasting  this  type  of  pyrite  the  bulk  of 
arsenic  remains  in  the  residue.  In  view  of 
the  deleterious  effect  of  arsenic  on  iron, 
its  presence  in  the  blast  furnace  charge  is 
avoided.  If  residues  contain  arsenic  only 
and  no  other  non-ferrous  metals,  the 
admixture  of  crude  pyrite  to  the  sinter  feed 
promotes  the  volatilisation  of  arsenic. 

(5)  Pyrites  containing  copper  and  arsenic  (e.g. 
Rio  Tinto,  Tharsis  and  most  other  Spanish 
crude  pyrite) ;  Fluidised  roasting  of  these 
pyrites  yields  residues  which  have  not  so 
far  proved  amenable  to  either  a 
metallurgical  or  a  leaching  process,  which 
would  permit  the  manufacture  of  purple 
ore  free  from  arsenic  or  copper.  In  view 
of  the  high  qualitative  and  quantitative 
needs  of  the  iron  industry  and  because  this 
type  of  residue  cannot  provide  blast 
furnace  feed  unless  mixed  with  substantial 
amounts  of  arsenic  and  copper  free  ores, 
the  BASF  fluidised  bed  roasting  proce.ss 
in  its  present  form  is  not  recommended  for 
this  type. 

To  overcome  this  situation  BASF  have 
developed  a  two-stage  roasting  prcK'ess.  At 
first  the  arsenical,  copi^er  containing,  pyrite 
is  pre-roasted  in  a  turbulent  layer  under 
conditions  of  air  deficit  and  indirect  cooling. 
At  this  stage  the  polysulphide  sulphur  is  burnt 
off,  resulting  in  20%  SOj  roaster  gas  and 
part-roasted  product  charge  still  containing 
the  bulk  of  the  sulphur  content.  This  inter¬ 
mediate  product  is  recovered  from  the  fluidised 
bed  or  from  mechanical  dust  precipitator  in 
the  form  of  part-roasted  prcxluct.  This  con¬ 
tains  enough  sulphur  to  sustain  the  reaction 
in  a  second  fluidised  roaster  which  will  yield 
a  virtually  arsenic-free  residue.  Pre-roasting 
may  also  be  effected  in  a  kiln  or  multi-hearth 
furnace. 

The  bulk  of  the  heat  which  arises  in  the 
transition  of  FeS.. — Fe.O;,  is  recoverable  as 
steam  in  the  customary  manner  and  the 
.sensible  heat  of  the  intermediate  product  of  the 
pre-roasting  stage  is  also  recovered. 

BASF  have  proved  the  two-stage  roasting 
prcx:ess  in  a  100  tons  per  day  pilot  plant; 
a  commercial  unit  of  130  tons  per  day  arsenical 
pyrites  is  under  construction. 


Application 

Since  1951  75  BASF  turbulent  layer  roast¬ 
ing  units  have  been  built  with  capacities  of 
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25-250  tons  [ler  day  (100/  HjSO,).  Thirty 
further  plants  are  under  construction  or  at  the 
planning  stage.  In  addition  to  many  instal¬ 
lations  in  Germany.  BASF  plants  are  installed 
in  the  United  Kingdom,  France,  Belgium, 
Holland.  Norway,  .Sweden.  Finland.  Spain. 
Switzerland,  Italy,  Czechoslovakia,  Jugoslavia, 
Australia.  Japan,  Union  of  South  Africa, 
Brazil,  and  Venezeula.  The  total  capacity  of 
plants  installed  on  3()th  November  1957 
was  3.3  million  tons  per  annum  (100% 
HjSOi)  representing  about  15%  of  world 
acid  capacity  based  on  sulphide  ores.  In 
the  majority  of  installations  the  exothermic 
heat  is  used  in  generation  of  high  pressure 
steam  often  superheated  of  40,  65  or  125 
atmospheres.  It  is  estimated  that  at  existing 
plants  and  those  under  construction  steam 
raising  capacity  amounts  to  3.7  million  tons 
per  annum.  One  of  the  most  impressive  plants 
is  the  recently  completed  installation  at 
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BASF’s  own  works  which,  consisting  of  two 
equal  and  independent  systems,  has  a  daily 
capacity  of  500  tons  (100/  H.SO,).  Each 
turbulent  layer  roaster  has  a  roasting  cross- 
section  of  ten  square  miles. 

Plant  Makers 

In  Germany  the  manufacture  and  sale  of 
the  BASF  turbulent  layer  roasters  is  carried 
out  by  Messrs.  Lurgi  Gesellschaft  fiir  Chemie 
und  Hiittenwesen  m.b.H..  Frankfurt  a.  Main, 
and  in  the  United  Kingdom  by  Messrs.  .Simon- 
Carves  Limited,  of  Cheadle  Heath.  Cheshire. 
Also  representing  the  process  in  Germany  is 
Dipl.  Ing.  Georg  Raschka.  of  Heidelberg.  At 
most  German  plants  the  waste  heat  boilers  are 
the  La  Mont  type  built  by  Oschatz. 

Conclusion 

The  BASF  turbulent  layer  process  which 
was  developed  especially  for  pyrites  has  many 
advantages  over  conventional  installations: 
capacity  in  relation  to  size,  high  concentration 
of  SO.,  roaster  gas.  accurate  control,  ease  of 
automation,  but  above  all  a  high  degree  of 
heat  recovery  of  the  highly  exothermic  pyrites 
roasting  prtKCss.  Steam  generation  on  this 
scale  whether  used  as  such  or  in  the  form  of 
electricity  represents  a  valuable  by-product 
comparable  with  steam  recovered  in  brimstone 
burning.  A  further  advantage  of  the  BASF 
turbulent  layer  roaster  is  its  versatility  in  that 


in  addition  to  sulphide  ores  it  can  effectively 
burn  elemental  sulphur  and  native  sulphur  ore. 
In  recent  years  a  number  of  low  grade  sulphur 
ore  de|Tosits  have  been  develocHjd  and  turbu¬ 
lent  layer  roasting  provides  an  economic  means 
of  using  this  source  of  sulphur  supply.  The 
production  of  high  quality,  low  sulphurous, 
non-arsenical.  non-cupreous  residues  is  a  signi¬ 
ficant  factor  in  the  economics  of  pyrites  use. 
The  difficulties  of  producing  an  acceptable  iron 
residue  from  crude  arsenical,  copper  containing 
pyrites  -the  most  abundant  types  in  .Spain 
and  Portugal — is  therefore  a  handicap  which 
the  development  of  a  twostage  roasting  prexess 
may  help  to  resolve.  Comparative  roasting 
costs  are.  however,  a  major  factor  under  the 
highly  com|x:titive  conditions  in  supply  of 
sulphurous  raw  materials.  In  the  past  three 
vears  the  application  of  fluidised  bed  roast¬ 
ing  —  and  in  particular  the  use  of  BASF 
process  and  plants  —  has  made  a  decisive 
contribution  to  the  improvement  in  the 
economics  of  pyrites  use  in  acid  manufacture 
especially  in  Germany.  In  doing  so  it  was  an 
important  factor  in  preventing  brimstone 
making  even  greater  inroads  in  Europe's 
sulphur  markets  than  have  already  occurred. 

H't'  are  iiiilehteil  lo  Radische  Aniliii-A  Soda-Fahrik 
of  Ludwifishafen  for  iiifonnalion  and  illustrations  placed 
at  our  disposal  and  acknowledge  articles  published  in 
Cheinie-lngenieur-'lecknik  24  I04fl952)  and  2*1  563!  1957) 
by  Dr.  rer.  nat.  Adolf  Johannsen  and  Dr.  pliil.  nat.  H'illi 
banz. 


SULPHUR  FILTRATION 

The  Niagara  Horizontal  and  Vertical  Filters 


^HE  presence  of  impurities  in  brimstone 
impairs  the  efficiency  of  sulphuric  acid 
manufacture.  Burners  get  clogged  and  ash 
accumulates  in  the  combustion  chamber  and 
above  all  impurities  carried  in  the  SO.,  gas 
stream  affect  contact  acid  plants  by  fouling  the 
catalyst  bed  and  reducing  its  rate  of  conversion. 

Impurities  may  be  in  the  form  of  either 
ash  or  hydrwarbons.  Freshly  mined  U.S.  F'rasch 
bright  sulphur  contains  about  0.0.1%  to  0.01°/ 
ash,  while  dark  Frasch  sulphur  has  about  the 
same  ash  content  in  addition  to  a  small  amount  , 
of  carbonaceous  materials.  The  transportation 
of  sulphur  by  sea  or  land  and  its  inevitable 
exposure  to  atmosphere  leads  to  contamination 
by  dirt,  air  borne  chemicals  and  solids  and  by 


the  time  it  is  u.sed  the  ash  content  has  generally 
increased  to  about  0.10  /  and  at  times  even 
higher. 

The  commonest  means  of  removing  the 
ash  and  other  .solids  is  by  settling.  Large 
sunken  pits  are  used  and  the  molten  sulphur  is 
allowed  to  stand  for  24  hours  or  more  to  permit 
the  solids  to  settle.  The  coarse  particles  settle 
rapidly  but  the  fine  impurities  settle  slowly  and 
after  24  hours  0.02%  ash  or  sometimes  more 
remains.  To  protect  the  catalyst  bed  of  the 
contact  sulphuric  acid  plants  gas  filters  ahead 
of  the  convertors  have  been  tried  but  their 
effectiveness  varies  appreciably. 

The  presence  of  hydrocarbons  in  native 
sulphur  deposits  is  widespread  particularly  iri 
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the  case  of  the  dome  deposits  around  the  Gulf 
of  Mexico.  Hydr(Karbons  in  sulphur  used  in  the 
manufacture  of  sulphuric  acid  by  the  contact 
process  is  undesirable;  they  are  not  removable 
by  means  of  settling,  and  only  filtration  at 
times  combined  with  special  treatment,  is 
capable  of  doing  so  to  any  extent. 

The  research  activities  of  the  Niagara 
Filter  Corporation  revealed  the  advantages  of 
filtration  of  molten  sulphur  compared  with  the 


the  requirements  of  plants  producing  from  25 
tons  to  1,000  tons  of  sulphuric  acid  per  day. 
They  are  constructed  in  two  types,  vertical  and 
horizontal  tank  units,  depending  on  the  type 
of  filter  housing.  Both  contain  a  series  of 
vertical  double  faced  screen  assemblies  filter 
leaves  consisting  of  three  layers  of  stainless 
steel  wire  mesh.  The  outer  leaves  are  fine 
meshed  and  the  centre  piece  is  coarse ;  they  are 
tightly  bound  by  riveting  into  a  tubular  one- 


(leiwKil  X'iew  of  a  Siagara  fillnilioti  plant  with  a  daily  ihroii'ilipal  capacity  of  Hill  ton\  dark  sniphar. 


use  of  settling  pits  and  gas  filters.  In  1947. 
following  four  years  extensive  research,  the 
company's  first  commercial  installation  was 
placed  in  operation  in  the  United  States.  Since 
then  the  company  has  installed  more  than  sixty 
plants  in  the  United  States  and  also  at  many 
important  European  brim.stone  acid  plants. 

Constructiim  of  Niagara  Sulphur  Filters 

The  Niagara  molten  sulphur  filters  are 
manufactured  in  a  wide  range  of  sizes  to  cover 


piece  welded  frame.  Delivery  of  sulphur  to  the 
manifold  is  through  a  machined  nozzle  welded 
to  the  bottom  of  the  frame. 


Vertkul:  This  type  has  an  hydraulic  lift 
mechanism  to  raise  the  cover  and  swing  it  aside 
exposing  the  entire  bank  of  leaves.  At  the  side 
of  the  filter  tank  there  is  a  clean-out  door 
through  which  the  filter  cake  may  be  removed. 
The  cover  is  operated  by  handwheels  and  bolt.s 
or  a  special  quick-opening  mechanism. 


Horizontal'.  In  this  type  the  filter  leaves 
are  mounted  on  a  retractable  earriage  which 
rolls  out  on  a  monorail  and  is  operated  either 
by  hand  or  hydraulically. 

The  vertical  as  well  as  the  horizontal  types 
have  all-welded  carbon  steel  filter-tanks 
enclosed  in  steam  jackets  designed  for 
pressures  of  5()lbs.  p.s.i.  or  higher.  To  counter¬ 
act  the  corrosive  effect  of  sulphuric  acid  formed 
by  the  oxidation  of  sulphur,  the  line  filter  wire 
is  made  of  molybdenum  stainless  steel. 

Operation 

Since  the  line  wire  cloth  is  not  generally  in 
itself  satisfactory,  a  precoat  layer  of  diatomace- 
ous  earth  is  established  on  the  filter  leaves  to 
act  as  a  filter  medium.  The  precoat  layer  is 
formed  by  pumping  a  slurry  of  filtered  sulphur 
and  diatomeacet)us-earth  frtmi  precoat  tank  to 
filter  until  a  clear  sulphur  is  obtained.  Kollow- 
ing  this  operation,  which  takes  about  10  to  15 
minutes,  actual  filtration  begins.  Unfiltered 
sulphur  is  pumped  from  the  melting  pit  to  the 
filters,  until  the  final  pressure  of  65lbs.  p.s.i. 
has  been  reached.  With  bright  sulphur  it  is 
possible  to  maintain  the  filtration  cycle  for  168 
hours,  without  any  inlerrupli()n  for  cleaning. 

With  sulphur  containing  a  high  percentage 
of  .solids  of  granular  nature,  for  instance  crude 
Italian  sulphur  and  sulphur  flotation  concen¬ 
trates.  the  need  for  filter  aids  is  eliminated.  In 
the  filtration  of  such  sulphur  materials  the 
molten  sulphur  is  recirculated  through  the  filter 
and  back  to  the  melting  pit  to  establish  a  cake 
which  then  will  act  as  the  filtering  medium. 
The  filtration  can  usually  be  continued  for  only 
4  hours  by  when  the  cake  has  built  up  to  1  to 
1  \  inches. 

Cleaning 

At  the  end  of  the  filtration  cycle,  when 
I  pressure  has  risen  to  651bs.  p.s.i..  the  filter  is 

shut  down  for  cleaning  and  any  liquid  sulphur 

I  remaining  in  the  filter  tank  is  drained  back  to 

the  melting  pit.  With  vertical  filters  the  cover 
I  is  lifted  and  swung  aside,  to  allow  the  cake  on 

the  top  part  of  the  leaves  to  cool  and  solidify 

I  becoming  brittle.  The  cake  is  fractured  by 
tapping  the  top  of  the  leaves  with  a  rubber 
I  mallet  and  after  falling  through  into  the  filter 
'  tank  it  can  be  removed  through  the  cleanout 
door  on  the  side  of  the  tank.  The  cleaning  of 
I  the  horizontal  type  filters  is  simpler  since  the 
carriage  containing  the  whole  .set  of  filter  leaves 


can  be  rolled  out.  The  cake  is  removed  in  the 
same  way  as  with  the  vertical  type  and  it  falls 
down  into  a  hopper.  This  type  permits  resump¬ 
tion  of  operation  within  one  half-hour. 

Filtration  of  Bright  Sulphur 

Once  the  filter  leaves  are  properly  pre¬ 
coated  with  diatomaceous  earth  bright  sulphur 
is  the  easiest  quality  to  filter.  As  indicated 
above,  filtration  can  be  carried  on  for  as  long 
as  168  hours  though  the  usual  filter  cycle  is  ? 
or  4  days.  Unfiltered  sulphur  should  be 
neutralized  with  hydrated  lime  to  limit 
corrosion.  The  filtered  sulphur  contains  0.003  / 
ash  or  less.  For  this  type  of  sulphur  vertical 
filters  are  commonly  used  as  the  quicker 
cleaning  of  the  horizontal  does  not  offer  great 
advantages. 

Filtration  of  Dark  Sulphur 

As  this  type  of  sulphur  contains  hydro¬ 
carbons.  which  form  a  thin  impervious  layer  on 
the  precoat  thus  reducing  flow  rate  and  cycle 
period,  the  admixture  of  diatomaceous  earth  is 
neces.sary.  Some  types  of  dark  sulphur  contain 
hydrocarbons  which  will  not  be  retained  by  the 
diatomaceous  earth  filter  cake  and  these  entail 
a  special  treatment,  usually  with  bleaching 
clay.  In  some  cases  chemical  treatment  is 
necessary  to  reduce  the  hydrocarbons  or  to 
make  them  amenable  to  filtering.  Vertical  as 
well  as  horizontal  filters  are  used,  but  as  the 
filter  cycle  will  not  normally  be  longer  than  12 
hours  horizontal  filters  are  preferred  on  account 
of  greater  ease  of  cleaning. 

Filtration  of  Sulphur  Concentrates 

In  recent  years  the  beneficiation  of  low 
grade  native  sulphur  ores  by  flotation  yielding 
a  concentrate  of  85-95%  sulphur  has  opened  a 
new  field  of  application  to  filtering.  The 
horizontal  filter  handles  the  flotation  sulphur 
concentrate  and  when  all  insoluble  impurities 
have  been  removed  the  resultant  product  is 
99.5%  pure  and  has  improved  colour.  The 
filtration  yield  will  be  about  9()%-95yo  depend¬ 
ing  on  the  amount  of  solids  to  be  removed  and 
on  the  residual  sulphur  contents  of  the  filter 
cake  usually  about  60%-70y.  Sulphur  thus 
filtered  will  have  an  ash  content  of  0.10%  to 
0.15%  and  bitumen,  if  originally  present,  will 
be  reduced. 

WV  are  iiiJehieil  to  Messrs.  Niagara  Fillers,  Europe, 
for  information  anj  illustration  placed  at  our  disposal. 


(9) 


SULPHUR  RECOVERY  FROM  FLUE  GAS 


rkURING  the  past  25  years,  much  experi¬ 
mental  work  has  been  carried  out  at 
power  stations  in  the  London  area  with  the 
object  of  removing  sulphur  oxides  from  the 
chimnev  gases.  The  two  principal  processes 
developed  in  this  work  proved  costly  to  operate 
and  since  no  useful  prixlucls  were  recovered, 
there  was  considerable  scope  and  incentive  for 
the  development  of  a  prtKess  which  would 
enable  useful  prtxJucts  to  be  recovered  for 


Power  Station,  Nottingham;  this  plant  is  on 
such  a  scale  that  it  will  allow  a  commercial 
appraisal  of  the  prtx'ess  to  be  made. 

The  North  Wilford  plant  has  been  designed 
to  handle  the  gases  prcxluced  by  the  combustion 
of  approximately  7  tons  of  coal  per  hour 
(56,()()()  c.f.m.),  the  sulphur  content  of  the  coal 
being  in  the  range  0.5  to  3.0y .  The  gases 
are  scrubbed  in  a  closed  cyclic  system  with  a 
solution  of  ammonium  salts,  to  which  is  added 


>ale.  With  these  disadvantages  in  mind,  the 
Metropolitan  Borough  of  Fulham  approached 
Simon-Carves  in  1938  and,  as  a  result  of  this 
co-o|-)eration,  the  Fulham-Simon-Carves  process 
was  evolved,  which  produces  saleable 


the  appropriate  amount  of  ammonia  to  react 
with  the  sulphur  oxides  absorbed  from  the  flue 
gases.  The  ammonia  is  used  in  the  form  of 
concentrated  ammonia  liquor  drawn  from  local 
gas  works.  Inter-action  of  (he  sulphur  oxides 


with  the  circulating  liquor  produces  a  solution 
containing  ammonium  sulphate,  ammonium 
sulphite,  ammonium  bisulphite  and  ammonium 
thiosulphate,  the  latter  compound  being  pro¬ 
duced  mainly  because  of  the  ammonium 
sulphide  content  of  the  gas  works  liquor.  Water 
and  ammonia  are  added  as  necessary  to  main¬ 
tain  a  constant  concentration  and  composition 
of  the  scrubber  liquor,  whilst  the  quantity  in 
circulation  is  maintained  at  a  constant  value 
by  the  withdrawal  of  liquor  for  working  up 
into  the  final  products. 

The  initial  objective  of  the  proce.ss  was 
the  production  of  ammonium  sulphate.  It 
was  therefore  necessary  to  oxidise  the  various 
other  sulphur  compounds  which  were  also 
present  in  the  liquor.  This  proved  to  be  a 
matter  of  .some  difficulty  owing  to  the  presence 
of  the  ammonium  thiosulphate.  The  method 
finally  adopted  consisted  in  heating  the  liquor 
under  pressure  with  a  small  proportion  of 
sulphuric  acid;  by  this  means,  the  ammonium 
sulphite,  bisulphite  and  thiosulphate  react 
together  to  prexiuce  ammonium  sulphate  and 
elemental  sulphur.  The  sulphur  is  discharged 
from  the  autoclave  in  the  molten  state,  whilst 
the  ammonium  sulphate  remains  in  solution 
and  requires  crystallisation  by  conventional 
processes. 

Since  the  experimental  work  at  North 
Wilford  is  still  in  its  early  stages,  it  is  difficult 
to  quote  figures  for  production  owing  to  the 
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inlcrniittent  operation  of  the  plant.  During 
the  four  months  in  which  the  plant  has  so  far 
o|x;rated,  approximately  1 10  tons  of  ammonium 
sulphate  and  20  tons  of  sulphur  have  been 
produced.  Experience  has  shown  in  this 
|x:riod  that  it  is  possible  to  produce  ammonium 
sulphate  conforming  to  the  Grade  I  .Specifica¬ 


tion  of  the  British  Sulphate  of  Ammonia 
Federation:  the  sulphur  prcxluced  is  also  of  a 
high  degree  of  purity. 

H  e  are  iinlehted  lt>  the  t2ast  MUllamls  Division  of 
'he  C.E.A.  for  the  acconni  and  illustrations  placed  at  our 
disposal.  The  photograph  is  Crown  copyright. 


MECHANICAL  OXIDE  DISCHARGER 


^  NOVEL  machine,  which  will  overcome 
many  of  the  difficulties  at  present 
associated  with  oxide  purification  and  at  the 
same  time  facilitate  the  handling  of  oxide, 
has  been  patented  by  Newton  Chambers  &  Co. 
Ltd.,  and  is  being  made  at  their  ThornclilTe 
works  near  Sheffield.  It  is  a  mechanical 
oxide  discharger  which  can  be  built  into  any 
system  of  oxide  handling  plant,  whether  simple 
or  comprehensive.  The  first  one  is  already 
in  successful  operation  in  conjunction  with  the 
tower  purifiers  built  by  Newton  Chambers  on 
the  National  Coal  Board  Coking  Plant  at 
Monkton.  Co.  Durham.  Others  have  been 
ordered  for  the  Isle  of  Grain  tower  purifiers 
of  the  .South  Eastern  Gas  Board,  and  the 
Bradford  Road  towers  of  the  North  Western 
Gas  Board. 

In  operation,  the  mechanical  oxide  dis¬ 
charger  eliminates  a  laborious  and  unpleasant 
task  previously  done  manually,  and  contributes 
to  the  smooth,  economical  operation  of  tower 


purifiers.  The  removal  of  siient  or  partially- 
spent  oxide  from  purification  plants  has  always 
been  a  problem.  On  the  earlier  type  tower 
purifier  installations  men  with  picks  and 
shovels  have  had  to  enter  and  clear  the  con¬ 
tainers.  and  the  work  has  been  unpleasant  as 
well  as  slow,  and  consequently  costly. 

The  new  Newton  Chambers  machine 
empties  the  containers  by  mechanical  means. 
In  brief,  a  series  of  steel  curved  ploughs, 
ojierating  on  a  revolving  turntable,  cuts  and 
propels  the  fouled  oxide  towards  a  central 
opening  in  the  container,  down  which  it  is 
discharged.  The  machine  is  designed  for 
u.se  in  conjunction  with  ciicular  containers 
free  from  internal  obstructions  such  as  the 
radial  bars  supporting  the  grids  which  cKcur 
in  the  earlier  types  of  containers.  The  import¬ 
ant  feature  of  the  containers  is  the  removable 
centre  tube.  When  in  position  in  a  tower, 
the  centre  tube,  of  course,  conveys  the  gas 
either  into  or  away  from  the  tower.  Its 
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and  45  minutes,  to  suit  the  capacity  of  the 
ancillary  oxide-handling  plant.  The  descent 
of  the  cutter  beam  is  stopped  automatically 
immediately  above  the  grid  level.  The  cutting 
mechanism  consists  of  a  series  of  ploughs 
attached  to  the  underside  of  the  cutter  beam. 
As  the  turntable  rotates,  the  oxide  is  cut  and 
propelled  by  the  curved  ploughs  towards  the 
opening  left  on  removal  of  the  central  tube. 
In  this  way,  a  steady  and  continuous  di.scharge 
of  oxide  can  l)e  collected  below'  the  container, 
whatever  the  original  condition  of  the  oxide. 

When  the  cutting  of  the  oxide  has  been 
completed  the  cutting  beam  is  lifted,  the  speed 
of  raising  being  considerably  faster  than  the 


removal  provides  a  central  opening  within  the 
oxide  mass.  The  machine  consists  essentially 
of  an  elevated  turntable  which  rotates  the 
container  against  a  fixed  cutting  mechanism 


Spciil  oxide  coniaimr  hehif;  lifted  from  the  stockini’  tower 

for  transfer  to  the  rotatinn  turntahle  on  left. 

carried  on  a  gantry.  Means  are  provided  for 
moving  the  gantry  and  the  cutting  mechanism 
away  from  the  turntable  along  guides  so  that 
the  container  can  be  lowered  on  to  the 
machine.  The  sequence  of  events  during  the 
emptying  of  a  container  is  as  follows.  First, 
the  container  is  removed  from  the  st(x;king 
tower,  where  it  is  stored,  by  means  of  the 
overhead  crane  and  lifting  frame,  and  is 
lowered  on  to  the  turntable,  where  it  is  IcKated 
in  position.  Secondly,  the  centre  tube  is 
removed,  again  using  the  overhead  crane. 
Thirdly,  the  gantry  carrying  the  cutter  beam  is 
moved,  either  manually  or  mechanically,  into 
position  over  the  container,  and  is  secured 
there. 

The  turntable  is  then  set  in  motion  and 
the  cutter  beam  made  to  descend  at  a  constant 
speed  so  that  the  total  depth  of  oxide  is  dis¬ 
charged  in  a  time  which  can  vary  between  25 


Spent  oxide  box  on  rotating  turntable  beinn  cleared  by 
ploiiah. 

speed  of  descent,  and  it  is  removed  from  its 
position  above  the  container.  The  container 
is  finally  cleaned  and  swept  free  from  oxide 
and  is  transferred  to  the  tilling  turntable,  where 
it  is  re-charged  with  oxide  and  then  trans¬ 
ferred  to  the  staking  frame  ready  for  use  in 
a  working  tower. 

H  e  are  indebted  to  Messrs,  Newton  Chambers  A  Co. 
Ltd.,  for  information  and  photonraphs  placed  at  oar 
disposal. 


By-Product  Sulphuric  Acid  from  Up- Draught  Lead  Sintering 


'J’HE  plant  development  which  was 
completed  by  Broken  Hill  Associated 
Smelters  Proprietary  Ltd.,  at  Port  Pirie.  South 
Australia,  early  last  year,  whereby  lead  smelter 
gases  were  made  to  yield  their  sulphur  content 
for  manufacture  of  sulphuric  acid,  represents 
an  important  extension  of  the  field  of  sulphur 
recovery  from  industrial  gases.  The  key  to 
the  development,  which  was  initiated  in  1947. 
is  the  nKxlification  of  the  standard  down¬ 
draught  Dwight  Lloyd  sintering  machines  to 
an  up-draught  system  which  removes  the  major 
basic  disability  of  excessive  lead  precipitation 
in  wind  boxes  necessitating  frequent  cleaning 
and  interruption  of  gas  delivery.  It  also 
overcame  purely  local  difficulties  which  were 
principally  (a)  the  need  to  avoid  reducing  the 
production  capacity  of  the  lead  sinter  and  (b) 
the  prevailing  high  temperature  of  cooling 
water  required  an  abnormally  high  .SO,  con¬ 
centration  to  allow  the  customary  output  of 
98%  acid. 

Up  to  1954  a  contact  acid  plant  built  in 
1924  and  based  on  the  use  of  SO.,  in  zinc 
smelter  gases  had  been  operated  by  the 
Company.  It  was  closed  because  of  the 


removal  of  the  zinc  smelting  operation  to 
Risdon.  Tasmania,  and  development  of  the 
new  source  of  sulphur  supply  led  to  the 
deci.sion  to  instal  a  new  acid  plant  and  to 
design  and  build  a  suitable  gas  purification 
train.  The  new'  sulphuric  acid  plant  is  of 
conventional  design,  and  after  its  completion 
in  October.  1956.  it  was  temporarily  fed  from 
a  brimstone  burner  to  prcxiuce  at  60  /  of  its 
nominal  capacity  of  50.000  tons  per  annum 
(100/  HSO,).  On  completion  of  the  purifica¬ 
tion  section,  supply  of  sulphurous  gas  from 
sinter  machines  was  substituted,  and  since 
early  1956  the  plant  has  given  outstanding 
service  on  this  basis. 

.Sinter  Plant 

The  new  up-draught  machine  is  I  Oft.  by 
99ft..  some  44ft.  longer  than  the  old  down¬ 
draught  installation.  It  was  made  to  ht  in  with 
all  the  existing  ancillary  units,  and  its  instal¬ 
lation  resulted  in  comparatively  small  dis¬ 
turbance  of  normal  operations.  The  features 
relevant  to  this  review  concern  mainly  the 
generation  and  removal  of  roaster  gas. 

A  constant  suction  of  minus  0.1  to  0.2 
inches  W.G..  just  sufficient  to  remove  the  gas. 
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is  niainlaitied  in  the  gas-collecting  hood  over 
the  full  length  of  the  machine.  **  Acid  plant  ” 
gas  is  drawn  oif  I  Oft.  from  the  feed  end  through 
a  5ft.  diameter  off-take  fUie  to  the  purification 
gas  main.  riiere  is  a  by-pass  to  the  bag- 
house  gas  flue,  and  an  excess  suction  release 
damper,  which  trips  at  minus  1.7  inches  W.G. 
to  admit  air  to  the  flue,  protects  the  purification 
section. 


(iciit’ial  view  of  sinwr  iiiiil  sliiniiiii;  kus  olf-uikc  lioinh. 

(ias  Collection 

riie  bulk  of  the  sulphur  is  eliminated 
from  the  sintering  charge  over  the  first  4()ft. 
of  the  strand.  I'he  residual  amount  of  SOj 
is  carried  along  with  the  tail  or  bag-hou.se 
gases,  which  are  taken  off  at  the  discharge 
end.  New  sintering  charge  contains  an 
average  of  ‘^..^5  '  sulphur;  as  this  is  mixed 
with  crushed  returns  in  the  proportion  of  55:45 
the  following  machine  condition  prevails: — 

Sulphur  in  feed  ..  .  6.8  ",, 

Sulphur  in  final  sinter  .  1.8",, 

Sulphur  in  crushed  returns  .  .  ...  3.2",. 

Sinter  gas  which  contains  8-9  /  SO.  is 
determined  by  the  blower  rating  set  at  the  acid 
plant,  and  is  independent  of  the  sintering 
operations  which  normally  yield  60  tons  sinter 
|vr  hour.  At  N.  I'.P.  the  gas  volume  is  19.500 
cubic  ft.  per  minute  and  the  temperature 
of  the  gas  delivered  to  the  purification  train 


i>  kept  at  180°  to  220°C.  by  controlling  the 
volume  drawn  from  the  feed  and  if  necessary 
by  water  spray  cooling  in  the  hoexJ  30  to  50fl. 
from  the  feed  end. 

Recovery 

Although  at  present  only  about  757  of 
sulphur  content  of  the  sinter  gas  enters  the 
purification  section  it  has  been  proved  that 
85  /  of  the  eliminated  sulphur  can  be  collec¬ 
ted  at  acid  plant  grade  by  increasing  the 
off-take  volume.  This  cannot  however  be 
implemented  at  Port  Pirie  as  the  volumetric 
capacity  of  the  converter  is  limited  to  19.000 
cu.  ft.  per  minute  on  one  blower.  The  maximum 
jTossible  degree  of  recovery  is  still  being 
investigated. 

Purification  Section 

The  gas  purification  section,  as  is  the  case 
at  most  metal  smelters,  is  extensive  and  is 
designed  not  only  to  remove  impurities  to  make 
the  gas  suitable  for  conversion  into  sulphuric 
acid  but  also  to  recover  those  impurities  which 
are  of  economic  value,  especially  lead  and 
cadmium. 

The  purification  section  is  designed  to 
handle  up  to  22.()()()  cu.  ft.  of  sinter  gas  jicr 
minute  at  normal  temjTerature  and  pressure 
(()°C.  and  760  m.m.  pressure)  and  is  divided 
into  two  parts  connected  by  an  overhead  lead 
gas  main  some  60()ft.  long.  The  first  part, 
situated  adjacent  to  the  sinter  plant,  removes 
most  of  the  solid  impurities  from  the  gas  and 
also  reduces  its  temperature  so  that  it  may  be 
passed,  without  trouble,  through  the  2()()ft. 
long  connecting  main  to  the  final  purification 
and  conversion  sections. 

The  purification  section  is  sub-divided 
into  primary  and  final  sections  : 

Primary :  Gas  from  the  sintering  plant  is 
delivered  by  a  Richardson  paddle-wheel-  type 
fan  to  the  top  of  the  conditioning  tower  33ft. 
high  and  24ft.  in  diameter.  The  gases  enter 
it  at  the  top  on  one  side,  descend  and  then 
ascend  on  the  other  side,  finally  leaving  the 
tower  through  two  5ft.  diameter  lead-lined 
steel  flues  and  pass  to  the  dry  cottrell. 

The  gas  is  cooled  from  2()()°C.  to  ll()°C.- 
I2()°C.  by  fresh  water  admitted  to  the  inlet 
side  of  the  tower  through  atomizing  sprays. 


(14) 


the  number  of  sprays  in  operation  being  con¬ 
trolled  automatically  from  the  thermostats 
fitted  into  the  entrance  of  the  dry  cottrell. 
The  gas  is  conditioned  to  render  it  conductive 
and  therefore  capable  of  precipitation  in  the 
dry  cottrell  by  the  addition  of  SO,  gas,  formed 
in  a  small  converter  adjacent  to  the  tower 
frr)m  pure  SOj  gas  supplied  under  pressure 
from  the  main  blowers  at  the  conversion 
section.  About  40-60  eu.  ft.  of  6-7  per  cent 
SO,  gas  I'ter  minute  is  admitted  to  the  tower 
near  the  bottom  on  the  outlet  side.  The  aim. 
of  course,  is  to  evaptirate  all  the  water  into 


each  consisting  of  three  compartments  in 
series,  and  each  chamber  can  be  isolated  for 
repairs  by  means  of  drop  dampers  and,  if 
necessary,  blank  plates  in  the  inlet  and  outlet 
flues. 

The  first  of  two  sets  of  mist  precipitators 
known  as  the  wet  cottrells,  are  designed  to 
remove  practically  all  the  remaining  solids 
in  the  gas  as  well  as  the  bulk  of  the  acid 
mist  contained  in  it.  The  gas  leaving  this 
unit  normally  shows  only  a  faint  trace  of  mist 
when  viewed  through  the  outlet  main  from  one 
end  with  a  light  at  the  other  end. 


so. 


Fif!.  4.  (las  How  dianrani  of  the  sinter  eas. 


the  gas  stream,  but  in  practice  a  small  run-off 
occurs  when  all  of  the  twenty-three  sprays  are 
working,  due,  probably,  to  impingement  on  the 
walls,  etc.,  and  this  is  drained  to  a  lead-lined 
concrete  sump  14Jft.  wide  and  4^ft.  deep  from 
which  it  is  pumfied  periodically  to  the  dry 
cottrell  sump.  The  sump  at  the  conditioning 
tower  also  serves  to  collect  the  material  washed 
out  of  the  tower  during  the  weekly  flue 
cleaning. 

The  conditioned  gas  at  a  temperature  of 
1 1()°C.-I20°C.  then  enters  the  Lcxlge-Cottrell 
dust  precipitator  in  which  the  bulk  of  the  solid 
material  in  the  gas  is  removed.  The  precipi¬ 
tator  is  divided  into  two  parallel  chambers 


The  first  wash  tower  serves  to  cool, 
humidify  and  scrub  the  gas  leaving  the  dry 
precipitator  before  it  enters  the  first  set  of  wet 
precipitators.  Two  horizontal  LaBour  pumps 
maintain  a  circulation  of  about  36,000  gal./hr. 
of  slightly  acidulated  water  over  the  tower, 
and  this  is  distributed  over  the  top  of  the 
packing  by  32  sprays,  each  consisting  of  an 
inverted  lead  saucer  supported  beneath  a 
nozzle. 

About  3,000  gal.  of  fresh  water  is  fed  into 
the  circuit  per  hour,  and  a  corresponding 
amount  of  “  foul  ”  liquor  bled  off  into  the  wet 
cottrell  settling  sump  and  thence  to  waste.  In 
this  way  the  concentration  of  arsenic  in  the 
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circuit  is  held  at  an  average  of  15  parts  per 
million. 

The  circulating  liquor  is  cooled  in  five 
lead-lined  steel  tanks  each  30ft.  6in.  long,  6ft. 
6in.  wide,  and  6ft.  high,  operating  in  parallel, 
each  containing  36  2in.  lead  pipe  coils  with  a 
total  heat  transfer  surface  of  2,200  sq.  ft. 
per  tank. 

■Sea-water  is  pumped  through  the  coils 
from  the  works  pumping  station,  the  five  tanks 
taking  a  total  of  some  30,000  gal./hr.  The 
tanks  act  as  settlers  for  the  solids  scrubbed  out 
by  the  tower,  and  the  tanks  are  emptied 
periodically,  the  sludge  draining  to  the  wet 
Cottrell  settling  sump. 

Average  temperatures  over  the  wash  tower 
circuit  are  as  follows  ; 

l.iquor 


Gas 


In  tower  . 

.  42°C. 

Ex  tower 

.  So'C. 

Ex  coolers 

.  42°C. 

■Water 

In  coils  . . 

.  20°C. 

Ex  coils  ... 

.  32°C. 

In  tower 

I2o''C. 

Ex  tower 

.  42°c. 

The  sinter  gas,  now  cooled  to  40°C.-50°C. 
and  practically  free  from  .solid  material,  passes 
through  a  3ft.  9in.  diameter  lead  main  some 
600ft.  long  to  the  final  purification  section, 
where  it  is  cooled  to  30°C.-35°C.  to  ensure 
that  it  contains  less  water  than  that  required 
to  make  98  per  cent  sulphuric  acid,  purified 
to  remove  traces  of  solids  and  acid  mist  and. 
finally,  dried  so  that  a  clean  dry  gas  enters 
the  conversion  section. 

Final  Section  :  The  gas-boosting  fan  situated 
at  the  beginning  of  the  final  purification  section 
is  provided  to  reduce  the  suction  on  the  lead 
work  following  it.  The  chief  function  of  the 
second  wash  tower,  which  is  identical  with  the 
first  except  for  the  packings,  is  to  cool  the  gas 
to  3()°C.-35°C..  by  direct  scrubbing  with  .sea¬ 
water;  the  system  was  adopted  in  view  of 
excessive  summer  temperatures  of  fresh-water 
circulation.  This  effectively  cools  the  gas.  but 
of  course  leads  to  a  loss  of  SO;,  gas.  There 
are  also  definite  indications  that  severe  corro¬ 
sion  of  the  lead-work  in  the  lower  portion  of 
the  tower  is  occurring. 

It  is  anticipated  that  the  gas  will  be  cooled 
sufficientiv  in  the  long  overhead  main  and  the 
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heal  exchangers  and  an  atmospheric  ccwler.  is 
then  delivered  to  the  absorbing  tower,  where 
the  SO,  is  absorbed  in  98  per  cent  sulphuric 
acid.  The  waste  gases,  chiefly  with  small 
ciuantities  of  O..  SO.  and  SO,,  are  finally  dis¬ 
charged  to  atmosphere  through  a  76ft.  stack 
after  passing  through  a  small  coke  filter  to 
remove  entrained  acid. 

The  gas  flow  through  the  heat  exchangers, 
pre-heater  (if  necessary)  and  converter,  is  as 
follows  : 

The  three  heat  exchangers  are  arranged  in 
line,  and  the  gas  from  the  blowers  enters  the 
space  surrounding  the  tubes  of  the  first 
exchanger  at  the  bottom,  and  ascending  passes 


remainder  of  the  plant  during  the  winter 
months  to  enable  the  tower  to  be  operated 
“  dry."  thus  reducing  the  .SO.,  loss  and 
corrosion  on  the  lead-work. 

In  the  mist  Cottrells  any  mist  or  fumes 
still  left  in  the  gas  is  precipitated  to  make  the 
gases  leaving  the  unit  optically  clean.  There 
are  ten  units  in  parallel,  each  consisting  of  a 
circular  steel-framed  lead  shell  containing  37 
6in.  diameter  lead  tubes  9ft.  long. 

The  purified  gas  is  dried  in  a  single  drying 
lower  32ft.  high  and  2()fl.  diameter,  constructed 
of  mild  steel  with  an  acid-resisting  brick  lining 
set  in  acid-proof  cement.  Sulphuric  acid  at  95 
per  cent  strength  is  circulated  over  the  tower 
at  the  rale  of  300  tons/hr.,  and  in  descending 
through  the  packing  removes  virtually  all  of 
the  water  contained  in  the  ascending  gases,  the 
average  moisture  and  acid  mist  content  being 
1  to  1.5  mg.  and  0.005  to  0.015  mg.  per  cu. 
ft.  respectively. 

The  acid  leaving  the  lower  is  brought  up 
to  95  per  cent  strength  again  by  the  addition 
of  98  per  cent  acid  from  the  absorption  circuit 
and  then  cooled  in  a  series  of  4in.  diameter 
cast-iron  pipe.s.  externally  irrigated  by  sea¬ 
water,  before  returning  to  the  circulating  tanks 
to  be  pumped  to  the  head  of  the  tower  again. 
The  total  length  of  pipe  for  cooling  purposes 
is  3,780fi.  The  excess  acid  in  the  circuit  i.s 
fed  to  the  absorption  circuit  for  dilution  of 
the  absorber  acid. 

The  acid  temperatures  in  normal  opera¬ 
tion  are  as  follows  : — 

Exit  towers  ...  ...  ...  ...  .  28°C. 

In  coolers  (after  strengthening)  .  28°C. 

After  cooling  ...  ...  ..  ...  25°C. 

The  dried  gas  leaves  the  lower  through 
three  outlets,  each  connected  to  a  Calder-Fox 
scrubber  followed  by  a  cast-iron  catch  pot  to 
remove  entrained  acid  before  it  enters  a  3ft. 
6in.  diameter  mild  steel  main  leading  to  the 
blowers  and  thence  to  the  conversion  and 
absorption  sections. 

Conversion  and  Absorption  Section 

The  gas  is  drawn  through  the  sections 
already  described,  with  the  assistance  of  the 
hot  gas  fan  and  booster  fan,  by  centrifugal 
blower.s,  and  delivered  to  the  heat  exchangers 
and  converter  in  which  it  is  heated  and  the 
SOj  converted  to  SO,.  The  gas,  cooled  in  the 
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to  the  top  of  the  second  exchanger.  It  then 
descends  in  the  second  and  ascends  in  the  third 
exchanger,  in  each  case  around  the  tubes. 
From  the  third  heat  exchanger  the  gas  passes, 
within  controlled  temperature  limits,  through 
the  first  stage  of  the  converter,  where  the 
larger  proportion  of  the  SO.  is  converted 
to  SO,. 

The  reaction  is  exothermic  and  while  the 
increase  in  the  gas  temperature  as  it  proceeds 
through  the  catalyst  accelerates  greatly  the 
rate  of  conversion  of  SO.  to  SO„  it  also  limits 
the  maximum  percentage  conversion  obtain¬ 
able. 


To  enable  the  reaction  to  prt)ceed  at  a 
higher  efficiency,  the  gas  flows  through  the 
iiist  stage  of  the  converter,  then  downwards 
through  the  tubes  of  the  third  heat  exchanger, 
giving  up  some  of  its  heat  to  the  SO.,  gas  which 
circulates  around  the  tubes.  The  partly- 
converted  and  cooled  gas  enters  the  second 
stage  of  the  converter  and  in  passing  over  the 
catalvst  in  this  stage,  most  of  the  remaining 
SO,  is  converted  to  SO,.  The  hot  gas  leaving 
the  converter  then  passes  through  the  tubes  of 
the  first  two  heat  exchangers  in  series,  being 
cooled  in  its  passage.  It  is  further  cooled 
in  a  series  of  parallel  atmospheric  cooling 
pijxjs  before  entering  the  absorber.  In  addition 
to  the  main  flow  through  the  heat  exchangers, 
by-pass  mains  are  provided  to  maintain  the 
catalyst  beds  within  temperature  limits  favour¬ 
able  to  maximum  conversion  efficiency. 

The  temperature  of  both  masses  in  the 
first  stage  may  be  regulated  by  admitting  cold 
gas  from  the  blowers  to  the  inlet  main  of  the 
converter  and  also  between  the  two  masses. 

The  temperature  of  the  gas  entering  the 
second  stage  may  be  reduced  by  admitting  cold 
-SO.,  to  the  SO.  inlet  main  of  the  third  heat 


exchanger  and  increased  by  by-passing  hot  gas 
directly  from  the  first  to  the  .second  stage 
of  the  converter. 

For  starting  up  the  converter  from  cold 
and  also  for  providing  additional  heat  after 
prolonged  stoppages,  an  oil-fired  tubular  pre¬ 
heater  is  provided. 

The  plant  is  now  satisfactorily  established 
and  represents  an  important  addition  to 
Australia’s  programme  of  enhancing  the  use 
of  indigenous  sulphurous  raw  materials.  Con¬ 
version  efficiency  applied  to  the  6-8%  SO,  gas 
i.s  90-94%.  Current  output  is  about  1,100 
tons  per  week,  10%  in  excess  of  nominal 
capacity.  Peak  production  levels  of  81  tons 
per  hour  corresponding  to  74,000  tons  per 
annum  (100%  HSO,)  have  been  achieved. 
Output  is  in  the  form  of  98%  acid.  Like  all 
by-prcxfuct  acid  operations  at  metal  smelters 
it  shows  favourable  economics.  There  is 
provision  in  the  Sulphur  Bounty  Act  for  sub¬ 
sidy  in  case  of  need,  but  it  is  thought  unlikely 
to  be  necessary. 

H^e  arc  indebted  to  Broken  Hill  Associated  Smelters 
Pty.  Ltd.,  also  to  the  Australasian  institute  of  Minini’ 
and  Metallarfty  for  material  made  available  to  ns  on 
Up-draught  Sintering  and  Sulphuric  Acid  Production 
at  Port  Pirie  from  their  ‘  Proceedings  '  (ISO),  Dec.  1056. 


ACID  LEACHING  OF  URANIUM  ORES 

Gunnar  Mines  Ltd. 


I  EACHING  and  the  subsequent  recovery 
from  the  leach  liquor  of  uranium  oxide 
concentrate  permits  the  economic  extraction  of 
the  small  quantities  of  finely  disseminated 
uranium  oxitfe  from  a  large  volume  of  gangue 
material.  With  its  predominant  use  of  dilute 
sulphuric  acid  as  a  leaching  agent  this  young 
and  rapidly  expanding  industry  represents  the 
most  recent  important  consumer  of  sulphur. 
The  processing  of  uranium  ore,  notably  in 
Canada  and  in  the  U.S.A..  is  based  on  common 
factors  and  in  most  instances  it  follows  prac¬ 
tically  identical  lines.  Even  in  the  Union  of 
South  Africa  where  uranium  recovery  is  inte¬ 
grated  with  gold  ore  production  the  leaching 
and  concentration  stages  are  similar.  The 
developments  and  the  flow  sheet  at  the  Lake 
Athabasca  plant  is  therefore  thought  to  provide 
a  repre.sentative  picture. 

The  discovery  of  uranium  deposits  in 
1952  on  the  shores  of  Lake  Athabasca. 
Saskatchewan  by  geologists  from  Gunnar  Gold 


Mines  was  rapidly  followed  by  their  systematic 
survey  and  a  preliminary  diamond  drilling 
programme.  In  August,  1953,  ore  samples  from 
these  drillings,  which  covered  the  projected  site 
of  the  company's  open  pit  and  some  of  the 
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underground  mines,  were  forwarded  to  the 
Bureau  of  Mines,  Ottawa,  Ontario,  for  evalua¬ 
tion  and  metallurgical  test  work. 

Following  these  te.sts  Gunnar  Uranium 
Mines  supplied  a  50  ton  sample,  taken  from  an 
outcrop  in  the  future  open-pit  area,  to  the 
Bureau  of  Mines  and  commissioned  them  to 
carry  out  full  tests  and  make  recommendations 
on  process  and  plant  design.  Research  work 
established  that  the  acid-sodium  chlorate 
process  was  the  most  suited  for  the  di.ssolution 
of  uranium  and  that  for  the  recovery  of  the 
uranium  values  from  the  .solution  ion  exchange 
with  magnesia  precipitation  was  the  most 
suitable. 

Plant  design  of  an  integrated  unit  consist¬ 
ing  of  milling,  crushing,  leaching  and  power 
units  and  the  sulphuric  acid  plant,  located 
50()ft.  north  east  of  the  mill  building,  was  now 
completed  and  put  into  operation  on  the  2.1rd 
August,  1955.  No  operating  troubles  were 
encountered  and  the  original  milling  capacity 
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of  1.250  tons  daily  was  constantly  exceeded  and 
in  March.  1957.  capacity  was  expanded  to 
1.650  tons  daily. 

Description  of  Operations 

Cnishini;.  Fed  from  an  open  pit.  the 
gyratory  crusher  discharges  ore  with  a  maxi¬ 
mum  size  of  5  inches.  The  crushing  plant  is  of 
.standard  design  and  operates  in  a  closed 
circuit.  Fquipment  includes: 

One  \  4S"  Iruvior  lim  Crusher. 

(»iK-  42'’  NiwdKru  RNritinrv  crusher 

One  5*'  S\nn>ns  StandaiU  Cone  Crusher. 

One  .Symons  Shoilhead  Cone  (  rusher. 

Ivso  ^'  \  S'  \  II  "  Symons  r«>d  deck  screens. 

I  wo  4  \  S'  \  1"  Symons  r«)d  deck  screens. 

Material  from  the  primary 
grinding  is  split  into  two  duplicate  circuits, 
classilied  and  transferred  to  a  clo.sed  circuit 
containing  a  Marcy  ball  mill  where  it  is  ground 
to  57  /  minus  200  mesh  at  69/  solids.  Over- 
llow  from  the  cla.ssitier  at  .19  solids  is  then 
transferred  for  thickening  prior  to  leaching. 

l  ath  circii’l  com. tins  ihe  tolh>\yinR  etiutpniem: 

One  \  12'  Marcy  Kod  Mill.  Operates  at  17  R.P.M.  load 
lacior  luo  amps.  V'  rods  at  lbs  per  u>n  milled. 

One  7S  "  Aikens  (  lassilier. 

One  *>'  \  10'  Marcy  Rail  Mill.  Operates  at  2o  R.P.M  load 
lactor  I20  amps.  I  t"  balls  at  0.S7  lbs  per  ton  milled. 


Filtration  and  Dryinfi.  The  precipitate  is 
filtered  and  carefully  washed  with  1%  sodium 
sulphate  to  remove  chlorides  and  each  press 
load  is  then  transferred  to  a  10ft.  Bartlett  snow 
steam  dryer.  Five  to  eight  hours  is  necessary  to 
dry  1.200  lbs.  of  UiO^  to  less  than  10% 
moisture  after  which  it  is  packed  in  drums  of 
25  Imp.  gallons  capacity  for  air  transportation 
to  the  refinery  of  Eldorado  Mining  &  Refining 
Ltd. 

Sulphuric  Acid 

Operating  at  25  in  excess  of  their  rated 
daily  capacity  the  two  sulphuric  acid  plants 
have  been  producing  approximately  200  tons 
per  day  of  93%  acid.  The  original  unit  is  a  100 
tons  per  day  standard  Leonard-Monsanto 
contact  unit  which  is  enclosed  and  was  designed 


Leaching.  Overflow  from  the  thickener  is 
returned  for  grinding  and  the  underflow, 
thickened  to  57-60  /  solids,  is  transferred  to 
the  leaching  agitators,  which  operate  in  series. 
Sulphuric  acid  and  sodium  chlorate  is  intro¬ 
duced  into  the  No.  1  agitator  when  it  becomes 
exhausted  .so  that  pH  is  maintained  at  1.7.  This 
is  automatically  controlled  and  recorded  in 
No.  1  unit.  Sulphuric  acid  consumption  is 
1 79  lbs.  of  93  /o  H,SO,  per  ton  of  ore  compared 
with  1.61  lbs.  of  sodium  chlorate  which  acts  as 
the  oxidiser.  This  chemical  reaction  raises  the 
heat  to  lOO^F;  retention  time  is  24  hours  and 
the  pulp  is  then  ready  for  filtration. 

this  plant  section  consists  of: 

Iwi)  50'  Dorr  thickeners  —  each  with  three  compartments 
desiuned  area  of  y  sq.  ft.  per  ton  o!  stilids  dail>. 

Seven  20'  x  20'  leaehinu  agitators.  Wood  stave  tanks  with 
Dorr  AA  mechanism  t»f  .DO  stainless  steel,  automatic 
pff  controls  are  fitted  to  each  agitator. 

Filtration  and  Clarification.  Double  stage 
filtration  is  carried  out  in  lljft.  diameter  x 
16ft.  filters  with  the  aid  of  Jaguar  filtration 
reagent  consumed  at  a  rate  of  0.10  lbs.  per  ton. 
Filtering  is  carried  on  at  840  lbs.  per  .sq.  ft.  per 
24  hours  and  the  cake  is  repulped  with  barren 
solution  from  ion  exchange  and  discharged  to 
tailings.  All  filtrate  is  combined  and  sent  to  a 
clarification  thickener  the  supernatant  liquor  is 
clarified  to  50  ppm.  by  a  Moore  conventional 
type  leaf  clarifier. 

K)ur  Oliver  Mrinii  diseharKe  primarv  liliers. 

Four  Norlhern  Koundrv  strina  diveharucr  sccond.try  lilters. 
M.I’.R..  25"  vaetuim  Outer  eloih  VB-54  elairtwill — 21 
dav  life.  I’adduek  cloth.  2lo/..  2-.t  months. 

Ivvd  Moore  elariliers.  I.aeh  with  25.  5'  x  7'  leaves. 

Ion  Fxchanitc  and  Precipitation.  Of 
standard  design  the  ion  exchange  columns  have 
a  capacity  of  285  cu.  ft.  each  containing  IRA 
resins.  Loadings  are  4.0-4.5  lbs.  UO-  per  cu.  ft. 
of  resin  and  salt-sulphuric  acid  is  used  as  the 
eluate.  The  pregnant  brine  solution  is  upgraded 
about  five  times  its  feed  value.  Salt  is  consumed 
at  the  rate  of  1.61  lbs.  per  lb.  of  U;,Oh  and 
sulphuric  acid  at  10  lbs.  per  ton  of  ore.  This 
.solution  is  precipitated  by  magnesium  oxide 
which  is  wet  ground  to  907  minus  200  mesh 
and  is  manually  added.  At  a  pH  of  7.0 
precipitation  is  99.97  and  a  batch  cycle  takes 
about  8  hours. 

Four  column  Ion  cvchaniic  system  built  to  the  I’crmutit 
Company's  standard  dcsittn.  Ihrcc  column  absorption. 

Ihrcc  20'  X  20'  precipitation  tanks  each  fitted  with  firccy 
mixers. 


Sulphur  burner  at  the  100  ions  plant. 

to  meet  the  original  needs  of  the  mill.  Follow¬ 
ing  expansion  of  milling  capacity  to  1,650  tons 
daily  additional  sulphur  burning  acid  plant  was 
installed  by  the  Leonard  Construction  Com¬ 
pany;  it  is  of  similar  design  but  has  a  capacity 
of  65  tons  per  day.  Molten  sulphur  for  the  two 
units  is  supplied  from  a  common  sulphur  melter 


which  is  located  in  the  larger  building  of  the 
100  tons  acid  plant.  Elemental  sulphur  is 
obtained  from  the  Shell  Oil  and  Royalite 


Sulphuric  ucht  hniulluiiiui  1 100  ions  per  tiny  left.  65  ions 
per  duy  rif;hO  sepuruled  by  cooling  towers. 

Companies  gas  cleaning  operations  in  Southern 
Alberta  and  requirements  run  at  an  annual  rate 


of  28,000  to  33,000  tons  per  annum.  The 
conversion  of  SO.,  to  SO,  is  97-98%  and  the 
cost  of  acid  produced  (93%  HjSO,)  is  approxi¬ 
mately  1  cent  per  lb. 

The  favourable  operating  costs  of  the 
plant  have  been  achieved  by  careful  design  of 
plant  layout  and  adoption  of  modern  metallur¬ 
gical  processes.  Power  requirements  of  the 
milling  circuits,  sulphuric  acid  and  crushing 
plants,  totalling  approximately  3,6(X)  H.P.,  are 
met  from  the  Company's  6,000  H.P.  power 
plant.  Excess  heat  generated  during  acid  plant 
reactions  is  used  for  mill  heating  and  drying 
the  final  uranium  product.  The  operating 
etiiciency  of  the  leaching  section  is  94.9% 
(soluble  loss  1  /  )  and  that  of  the  ion  exchange 
section  99.4  / .  The  plants  overall  recovery  is 
91.7/  with  a  metallurgical  balance  discrepancy 
of  1.6/. 

H  e  are  iiidehted  to  Mr.  A.  C.  Hoddiiioll  of  (iuiiiiar 
Mines  Ltd.  for  inforinalion  and  illustrations  placed  at 
our  disposal. 


Some  aspects  of  Sulphur  Recovery  from 
Industrial  Gases  in  Western  Germany 


^HE  utilisation  of  sulphur  contained  in 
industrial  gases,  notably  those  of 
Germany’s  coal  carbonisation  industry,  is 
intensive  and  its  momentum  is  increasing  with 
a  view  to  reducing,  if  not  eliminating,  the  net 
cost  of  gas  purification.  Impure  gas  is  treated 
by  dry  and  wet  methcxls.  and  hydrogen  sulphide 
extracted  by  the  latter  means  is  converted  to 
sulphuric  acid  and  high  purity  brimstone. 
It  is  estimated  that  sulphui  recovery  from 
coal  carbonisation,  oil  refinery  and  natural 
gas  yields  1  ()().()()()  tons  to  I2(),()()0  tons  mon¬ 
hydrate  annually  in  the  form  of  60° Be  acid,  as 
well  as  over  9(),()(M)  tons  brimstone,  mostly  of 
high  purity.  In  the  respective  stages  of  sulphur 
recovery  the  following  plants  and  processes 
are  used  extensively  although  not  exclusively: — 

Desulphurisation  by  the  Alkazid  Process. 

Among  the  large  number  of  desulphurisa¬ 
tion  processes  for  the  removal  of  hydrogen 
sulphide  and  carbon  disulphide  from  industrial 
gases,  the  Alkazid  Proces.s.  on  account  of  its 
versatility  and  economic  operation  is  being 


applied  in  an  increasing  number  of  new  fields. 
Developed  by  Badische  Anilin-and  S(xia- 
Fabrik  A.G..  of  Ludwigshafen  a/Rhein  in 
co-operation  with  manufacturers  of  chemical 
plant,  it  is  a  continuous  recycle  proces.s,  in 
which  gases  or  iiquids  are  treated  in  an 
absorber  with  Alkazid  solutions  to  remove 
H.O  and  CO...  The  process,  which  can  be 
carried  out  at  ordinary  or  high  pressure,  entails 
passing  gas  counler-currently  through  a  bubble 
cap  scrubber  at  the  top  of  which  Alkazid  lye 
is  intnxluced  at  a  temperature  of  20°C.  The 
l.ve  selectively  extracts  at  least  90’/  of  the  HjS 
present  in  the  gas,  and  only  a  small  percentage 
of  the  carbon  dioxide.  The  spent  solution 
is  regenerated  by  heating  and  then  returned  to 
the  absorber  via  the  heat  exchanger.  The 
stripped  gas  contains  usually  about  40%  H.S 
and  60%  CO..,  representing  a  suitable  feed 
gas  for  a  wet  contact  sulphuric  acid  plant  or 
for  a  combustion  in  a  claus  kiln  and  catalytic 
recovery  of  pure  brimstone. 

The  Alkazid  process  was  originally 
employed  in  high  pressure  hydrogenation 
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plants,  Fischcr-Tropsch  plants  and  lignite  and 
oil-shale  low-teni|-)crature  carbonisation  gas 
plants.  The  process  has  since  been  applied 
successfully  in  the  purification  of: — 

Water  gas  (coal  and  lignite) 

Natural  gas 

Petroleum  refinery  gases 
Liiiuid  gases 
Converter  gas 
Hue  gas 
Platforming  gas 
Blower  gas 

The  following  applications  of  the  Alkazid 
process  and  the  Alkazid  solutions  in  the 
removal  of  HjS  are  thought  to  be  of  interest. 

1.  Hydrogenation.  The  plant  has  an  hourly 
throughput  of  I ()(),()()()  cubic  metres,  and  gas 
entering  the  plant  contains  0.25  vol  %  H.S. 
and  approx.  8  vol.  7  CO.,  a  ratio  of  3  100. 
After  desulphurisation  at  ordinary  pressure 
the  effluent  gas  from  the  Alkazid  plant  con¬ 
tains  approx.  0.007  vol.  7  H.S.  The 
hydrogen  sulphide  is  recovered  in  a  con¬ 
centration  of  30-40  vol.  7 ,  representing  an 
HjS:CO_.  ratio  of  54/100.  Selective  washing 
has  improved  the  HjS/COj  ratio  18  fold  and 
the  H.S  concentration  140  fold. 

2.  In  the  purification  of  oil-shale  low 
tem|Terature  carbonization  gases  at  ordinary 
pressure  and  with  an  initial  H.S  and  CO., 
content  of  20  vol.  /  and  5  vol.  %  respec- 
tivel.v,  a  final  purity  of  0.07  vol.  7,  H,S  is 
obtained,  this  represents  a  scrubbing 
efficiency  of  99.7  /  .  The  recovered  hydro¬ 


gen  sulphide  has  a  concentration  of  more 
than  90  / ,  the  rest  of  the  gas  consisting  of 
carbon  dioxide. 

3.  Very  satisfactory  results  have  been  obtained 
with  the  Alkazid  process  in  the  desulphuriza¬ 
tion  of  refinery  and  hydrogenation  gases. 
In  these  plants,  which  oiierate  under 
pressure,  gases  containing  10  vol.  7 

arc  purified  to  0.0013  vol.  7o  H.S  this 
corresponds  to  a  scrubbing  efficiency  of 
99.997.  despite  operation  under  pressure, 
only  very  small  amounts  of  hydro-carbons 
are  washed  out. 

4.  A  platforming  recycle  gas  with  an  H^S 
content  of  300  mg/cub.  m.  was  purified  by 
washing  with  Alkazid  Solution  DIK  under 
pressure  to  an  H>S  content  of  15-30  mg/cub. 
m.  (0.0()9-0.00l9  vol.  °/ ).  This  corresponds 
to  a  scrubbing  efficiency  of  90-95 7o. 

Subject  to  minor  fluctuations,  dependent 
on  the  concentration  in  the  gas  of  the  com¬ 
ponents  to  be  removed  and  on  the  final  purity 
required  in  the  washed  gas,  the  following  data 
serve  as  indications: 

In  the  scrubbing  of  gas  containing  0.25 
vol.  7o  of  hydrogen  sulphide  to  a  concentration 
of  approx.  0.007  vol.  7o.  approx.  20  kg.  of 
steam  are  required  [ler  kg.  of  hydrogen 
sulphide.  The  scrubbing  of  hydrogen  sulphide 
from  a  gas  containing  2  vol.  %  to  a  final 
concentration  of  0.05  vol.  7o  requires  approx. 


(22) 


9  kg.  of  steam  per  kg.  of  hydrogen  sulphide. 
When  the  livdrogen  sulphide  concentration  is 
higher  the  steam  consumption  is  reduced  to 
approx.  4  kg.  The  figures  given  refer  to 
plants  operating  under  ordinary  pressure  for 
the  treatment  of  gases  containing  CO^.  The 
steam  consumption  is  smaller  in  the  case  of 


Union  Rlieinisclw  lirannkolilt’ii  Krufisiol) 
H'e.'ist’lrinf’.  Alkaziil  desnlpliurisuiion  plain. 


gases  which  contain  no  CO...  The  consump¬ 
tion  of  electrical  energy  is  insignificant  in  the 
operation  of  Alka/id  plants.  The  cooling 
water  consumption  varies  in  accordance  with 
steam  consumption,  so  that  in  the  instances 
given  above  approx.  0.5.  0.25  and  0.1  cub.  m. 
of  water,  respectively,  are  required  per  kg.  of 
hydrogen  sulphide. 

Wet  Contact  Sulphuric  Acid  IVfanufacture 

The  prcKess  and  plant  developed  by  Lurgi 
Chemie.  of  Frankfurt  a.  Main,  is  based  on 
the  use  of  acid  gases  containing  10%  ITS  or 
more  to  yield  78%  (60%  Be)  contact  acid 
without  the  need  to  pre-dry  the  moist  SO- 
prcKess  gas. 

Hydrogen  sulphide  gas  is  intrcxluced  into 
a  combustion  furnace,  either  by  its  own 


pressure  or  by  booster  blower  (I).  Air  required 
for  combustion  and  the  subsequent  conversion 
from  SO.  to  SOi  is  furnished  by  blower  (3) 
and  passed  through  filter  (2)  before  entering 
the  combustion  furnace.  Part  of  the  air 
stream  is  diverted  to  the  converter. 

The  hydrogen  sulphide-air  mixture,  if 
sufficiently  high  in  calorie.s.  burns  freely  on 
entering  the  combustion  furnace  (4)  which 
consists  of  a  steel  shell  lined  with  insulating 
and  refractory  brickwork.  Additional  fuel  such 
as  coke  oven  gas  or  oil.  apart  from  being 
required  for  pre-heating  the  furnace  to  com¬ 
bustion  temperature,  is  only  necessary  where 
the  H  .S-gas  is  deficient  in  calories. 

Combustion  of  H.S  to  .SOj  takes  place  at 
temperatures  of  900  to  1.000°  C.  Since  the 
gas  temperature  at  the  converter  entry  should 
be  between  400  and  450°  C..  there  is  excess 
heat  which  must  be  removed.  In  the  case 
of  plants  of  capacity  less  than  10  tons  of 
HSO,  60°  Be  per  day  this  is  done  by  the 
radiation  cooler  (5);  in  larger  units  the  excess 
heat  may  be  utilised  for  generating  steam  in  a 
waste  heat  boiler  (6).  Temperature  regulation, 
where  a  radiation  cooler  is  employed,  is 
effected  by  adding  air  which  is  drawn  off  ahead 
of  the  combustion  furnace.  With  waste  heat 
boiler  installations  a  by-pass  line  for  the  SO;.- 
gas  serves  the  same  end.  Apart  from  being 
fitted  with  the  necessary  ancillary  equipment, 
the  waste  heat  boiler  is  provided  with  two  feed 
water  pumps,  one  of  them  being  a  steam  pump 

(7)  and  the  other  one  being  electrically  driven 

(8) . 

The  vanadium  pentoxide  catalyst  which 
brings  about  conversion  from  SO,  to  SOi  in 
the  converter  (9)  is  distributed  over  four  trays. 
Being  an  exothermic  pr(x:es.s.  some  of  the  heat 
of  reaction  has  to  be  removed.  Small  con¬ 
verter  units  have  a  ccKiling  jacket  through 
which  air  is  blown  by  a  fan  (lO);  with  larger 
units  cold  air  which  has  been  diverted  from 
ahead  of  the  combustion  furnace  is  intrcxluced 
into  the  gas  stream  after  it  has  passed  through 
the  first  catalyst  bed.  Further  ccx^ling  between 
the  second  and  fourth  catalyst  beds  is  likewise 
by  means  of  air  blown  through  a  cooling 
jacket,  part  of  the  air  being  circulated  to  avoid 
local  chilling  of  the  converter  shell. 

The  SO,  gas  leaving  the  converter  at  a 
temperature  of  approximately  400°C.  enters  the 
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Concordia  Berghan  A.C.,  Oherhunsen.  10  tons  per 
day  wet  contact  acid  plant. 


condensation  tower  (II)  which  is  composed 
of  a  steel  shell  lined  with  sheet  lead  and  acid- 
resisting  brickwork.  Acid  produced  in  the 
process  is  circulated  through  the  tower,  even 
distribution  being  ensured  by  suitably  spaced 
spray  nozzles.  The  sensible  heat  of  the  gas, 
together  with  the  heat  of  condensation  and 
dilution,  is  reduced  by  passing  the  acid  through 
water-irrigated  coolers  (13).  On  leaving  the 
tower,  the  acid  at  a  temperature  of  70-80°  C. 
flows  through  the  syphon  vessel  (12)  and  thence 
through  the  tubes  of  a  battery  of  lead  acid 
coolers.  The  acid  leaving  the  coolers  is 
collected  in  the  intermediate  tank  (14)  and 
subsequently  recirculated  through  the  tower 
by  means  of  a  pump  (15)  of  acid-resisting 
material.  Part  of  the  acid  is  discharged  from 
the  pump  delivery  line  as  product  acid  into 
the  product  acid  tank  (16).  from  which  the 
submerged  pump  (15)  delivers  it  to  the  acid 
storage. 

Sulphuric  acid  mist  is  formed  in  the  con¬ 
densation  tower  during  cooling  of  the  water- 
vapour  contained  in  the  gas  This  acid  mist 
is  separated  in  the  ceramic  filters  (18)  followed 
by  a  baffle  separator  (19)  to  such  an  extent 
that  only  traces  of  SOi  are  emitted  to  the 
atmosphere. 


Layout  of  o  LURGI  type  Wet  Contact  Plant 

A  H»S  B  —  atmosoheric  air  X  —  exit  gas 


Y  —  steam 


sulphuric  acid  60”  B6 
fuel 
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The  resultant  wet  contact  acid  is  water- 
white,  and  the  only  impurities  it  contains  are 
approx.  0.1  g  NoOa/liter,  depending  on  the  HCN 
and  NH:,  contents  of  the  H^S  gas.  Recently 
published  data  indicate  that  conversion  costs 
of  acid  gas  at  a  typical  wet  catalyst  sulphuric 
acid  plant  with  a  daily  capacity  of  10  tons  are 
as  follows: — 

Power  consumption  .  4()  kWh  i  60‘Bc  acid 

Coolint!  water,  25'’C .  .10  cu.  m.it  60°  Be  acid 

Conversion  of  SO,  to  SO.  ..  in  excess  of  98% 

Steam  .'cneration  .  I.0-I.2  t  t  60’  BtJ  acid 


Therefore  approx.  £  equivalent  of  operating  cost  ..  19s.  6d. 

Capital  cost  and  interest  . 2.1s.  6d. 

Total  . .  41s.  Od. 

Ixss  Steam  credit  . 19s.  Od 

Net  per  ton  60°  Bd  (78%)  acid . 24s.  Od. 


Elemental  Sulphur  Production  by  the  BASF 

Claus  Process 

The  well-known  and  widely  applied 
principle  of  partial  oxidation  in  a  Claus  kiln 
of  hydrogen  sulphide  to  brimstone  and  sulphur 
dioxide,  and  the  fuller  reaction  of  the  sulphur 
dioxide  with  hydrogen  sulphide  in  a  catalytic 
converter  forms  the  basis  of  the  improved 

BASF  Claus  prtx:ess.  These  reactions  may 
be  expressed  as  follows:-  - 

(i)  H.S  4  lio..  —  SO,  4  H,0  -I  124  Cal 

(ii)  H,S  +  iO,  S  +  H,0  +  53  Cal 

Jii)  SO,  +  2H,S'  — ►  3S  +  2H,0  +  35  Cal 

The  partial  combustion  of  the  hydrogen 
sulphide  carried  out  in  a  specially  designed 
Claus  kiln  eives  rise  to  the  production  of 
steam.  The  combustion  temperature  in  the 
kiln  is  carefully  controlled  by  adjustment  of  the 
entering  gas  and  air  proportions  so  that  maxi¬ 
mum  conversion  efficiency  is  obtained  in  the 
catalytic  converter. 

The  further  reaction  of  sulphur  dioxide 
with  hydrogen  sulphide  is  carried  out  in  two 
stages,  the  gases  being  cooled  after  leaving  the 
converter  to  condense  the  sulphur  formed.  By 
this  means  the  forward  reaction,  ie.,  the  forma¬ 
tion  of  sulphur,  is  promoted  according  to 
equation  (iii).  The  gas  leaving  the  first 
catalytic  converter  is  cooled  with  liquid  sulphur 
so  that  sulphur  contained  in  it  is  removed. 
After  removal  of  sulphur,  the  gas  is  reheated 
before  entering  the  second  catalytic  converter. 


the  gas  leaving  the  second  catalytic  converter 
is  similarly  cooled  and  scrubbed  with  liquid 
sulphur  to  remove  sulphur.  The  effluent 
gas  is  passed  through  a  final  converter  where 
residual  hydrogen  sulphide  is  oxidised  to 
sulphur  dioxide.  BASF  catalyst  is  used  in 
the  Claus  catalytic  converters. 

The  BASF  Claus  process  can  be  employed 
for  the  recovery  of  sulphur  from  gases  with  a 
hydrogen  sulphide  content  of  10%  by  volume 


Sven.ska  Sifferolje  A.B.,  Niirkes  Kvurntorp.  One  of 
the  four  BASF  Claus  kilns.  Alkazid  stripping 
tower  left. 


and  more.  The  yield  of  elemental  sulphur 
normally  lies  between  80  and  94%,  based  on 
the  hydrogen  sulphide  content  of  the  gas.  The 
heat  removed  in  the  waste  heat  boiler  is  used 
to  generate  steam  which  may  be  used  to  heat 
the  molten  sulphur  lines  and  storage  tank. 
In  the  BASF  Claus  plant  approximately  two 
tons  of  steam  is  produced  for  each  ton  of 
sulphur;  this  is  usually  in  excess  of  sulphur 
plant  requirements,  and  steam  becomes  avail¬ 
able  for  use  elsewhere.  Power  requirements 
for  the  air  blower  and  the  sulphur  circulation 
pumps  are  about  50  KWH  per  ton  of  sulphur 
in  the  case  of  large-scale  plants. 

We  are  indebted  to  Messrs.  Badische  Anilin-&  Soda- 
Fahrik  A.G.  and  Lurgi  fiir  Chemie  und  Hiittenwesen 
ni.b.H.  for  information  and  illustrations  placed  at  our 
disposal  and  acknowledge  data  published  in  Gliickauf 
of  27.4.57. 


Conversion  of  Pyrites  Roasters  for  Burning  Elemental  Sulphur 


W  that  sulphur  is  plentiful  again  after  the 
shortage  of  the  early  1950’s,  sulphuric  acid 
manufacturers  especially  in  the  United  King¬ 
dom  have  been  looking  into  the  question  of 
converting  their  pyrites-burning  plants  to  burn 
sulphur.  The  advantages  of  a  flexible  system 
whereby  a  changeover  can  be  quickly  and  inex¬ 
pensively  adapted  from  pyrites-burning  to 
sulphur-burning  or  vice-versa,  are  evident, 
especially  as  much  of  the  uncertainty  about  the 
future  availability  of  raw  materials  is  removed 
and  short  term  fluctuations  of  raw  materials 
prices  can  be  exploited. 

Plant  modification  is  most  easily  effected 
if  the  sulphur  is  burned  in  the  roaster  of  a 
“converted"  pyrites-burning  plant  and  the 
sulphur  dioxide-containing  gases  produced  pass 


through  the  gas  purification  system.  Since  cold 
gas  purification  is  retained,  hot  gas  purification 
equipment  is  not  essential  and  sections  of  it 
may  in  most  cases  be  by-passed  without  detri¬ 
ment  to  the  subsequent  sections  of  the  plant. 

If  the  roaster  is  followed  by  a  waste  heat 
boiler,  heat  can  be  recovered  when  burning 
sulphur,  although  the  quantity  is  less  than 
when  burning  pyrites  because  the  heat  of  com¬ 
bustion  per  unit  weight  of  sulphur  is  lower. 
The  gas  leaving  the  drying  tower  is  pre-heated 
to  the  required  temperature  for  entering  the 
first  stage  of  the  converter  in  the  same  SO./ 
SOt  heat  exchangers  as  are  used  when  burning 
pyrites  and  no  modification  at  all  to  the  oxi¬ 
dation  system  is  required. 

Most  of  the  pyrites-burning  plants  built 
in  Britain  during  the  early  1950’s  are  of  the 


flash  roasting  type,  and  the  conversion  of  a 
flash  roaster  for  the  burning  of  elemental 
sulphur  is  a  simple  process  if  carried  out  in  the 
way  it  was  done  at  one  large  plant  in  this 
country  earlier  this  year.  On  this  instal¬ 
lation  a  James  spray  burner  or  “gun”  designed 
by  Imperial  Chemical  Industries  Ltd.,  and 
licensed  to  Simon-Carves  Ltd.,  has  been 
mounted  in  the  side  of  the  bottom  cone  of  the 
roaster.  Molten  sulphur,  in  that  particular  case 
from  an  existing  melter,  is  pumped  at  a 
pressure  of  up  to  40  lb.  sq.  in.  to  the  steam- 
jacketed  spray  burner,  where  it  is  atomised  by 
compressed  air  at  a  slightly  lower  pressure. 
With  several  burners  it  would  be  advisable  to 
feed  the  burners  from  a  molten  sulphur  ring 
main.  The  roaster  is  pre-heated  to  about  500- 
600°C  by  means  of  an  oil  burner  before  feed¬ 
ing  sulphur  to  it. 

The  sulphur  gun  is  capable  of  operating 
over  a  wide  range  of  sulphur  input — approxi¬ 


mately  10-40  tons  per  day — and  the  strength  of 
the  gas  leaving  the  roaster  can  be  maintained 
at  a  steady  value  anywhere  in  the  range  7-12% 
SO>  Filtration  of  the  sulphur  fed  to  a  James 
gun  is  quite  unnecessary  with  most  of  the 
grades  at  present  being  used  in  this  country, 
which  include  high  purity  recovered  sulphur, 
bright  and  off-colour  U.S.  Frasch  sulphur  and 
filtered  and  mixed  Mexican  off-colour  Frasch 
sulphur. 

Other  measures  to  obtain  flexibility  in 
the  use  of  sulphurous  raw  materials  include 
the  installation  of  a  Glens  Falls  sulphur  burner 
as  an  alternative  to  existing  pyrites  roaster, 
while  employing  the  same  converter  section. 

Solid  sulphur  has  also  been  burned  suc¬ 
cessfully  in  flash  roasters  and  may  be  burned 
in  a  fluidised  bed  roaster  by  mixing  it  with 
sand  and  feeding  it  in  the  same  way  as  pyrites. 

H''e  are  indehtei!  to  Messrs.  Simon-Carves  Ltd.  for 
information  and  photograph  placed  at  oar  disposal. 


Wet  contact  plants  are  an  efficient  and 
economical  means  of  producing  sulphuric  acid 
from  HoS  gas,  which  may  be  derived  from 
ammonium  sulphate  saturators  or  from  liquid 
purification  of  coal  gas. 

In  the  latest  Huntington  Heberlein  plants, 
maintenance  costs  are  reduced  by  using  acid- 
irrigated  towers  and  mist  precipitation  equip¬ 
ment  for  the  acid  condensation  in  place  of 
the  tubular  condensers  of  earlier  plants,  and 
capital  cost  is  reduced  by  replacing  the 
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electro-precipitators  formerly  used  for  acid  mist 
orecipitation  by  simple  mechanical  ceramic 
tube  filters.  These  features  are  incorporated  in 
the  plant  shown,  which  was  recently  built  at 
the  Birmingham  works  of  Brotherton  &  Co. 
Ltd.,  to  produce  10  to  12  tons  per  day  of 
78  per  cent  sulphuric  acid. 

In  suitable  cases  a  waste  heat  boiler  may  be 
used  as  a  gas  cooler  between  the  H2S  com¬ 
bustion  chamber  and  the  convertor. 
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